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L41 . 4J0' * *■ ‘ ^ I 1^ ‘- -^‘-^ ^ * *■ 3~** L-ij^^ai i c\^ ‘ ^ 1 3 * ‘!! 

3jljjl:^ 3j^ ^ l3LJu!x^I 3! 4" >»Lj L4 LiJLLA q yjl4 43-<ki^^! ^^!l 

. ^Ij-^Lj ^ I i a"i~i v^ll" 41 Ll^ 3l^ 





^ i I 4 A I lU ^ ‘ .' ^ ^ ‘ ^ ^ 1**1 aI V ^ " 1 .. Vl (^bLJoTl^l t . t . ^ 

■ti‘^\ .^."X! C.<-L-q 1^ 4-ajjiSLII 4 ,lL^ 4 I i.tiiiLi 

^jl g 1>> L^-i-4 i_ajL^I <jL^ .."tl <■» Ij. I i IJI «■. A JjjJLjJI j J *1 t U 

^ _iLLo ^ 2,j.L^ ._.... W _uLLo ■ n j d^'J tJjL>~‘_ 

Jj-a .4JjjJI 4,^0/! j i nil JJL>o ,^1 ^ cj "' ^' 

4_^l£L^j L i[ y ..VI 4^13 (J ^.i^A (jyS i^j^stuA^uj 4J!LaVij JuIiljpiJI 

- u . .X JjijJLJI)) a 1 ~i ±.Aj\ Jjl^ tijjl (_^3J1 4 j I .iL-t-u VI 

(^jr^ *- ' TJ ^ 0* ^ i>>~j 4:^j (jr^ 

^L£LoVLj La IjL^Lib^ . a ^ l~ 4. a ^ l^ ^jl 

4-j.<^Lj-uJ 1 oljL>>^i L^^LLa-]lj >c^l ^ I i»L L>" 11 i^jLaj 
Cr^!-5 “ Jj .' ‘ '* L3-^ tlljjVl 4 al^ia ^ ^L_4 _u_j_uJJL1 

. ^^l^li.iU JjjJlj Otliil 4 lalj Jljj 'i/j 4*1 nl 

ur^ Ly^JL> "' j "i 4ajl “ill ^LuaJLl JJ} ^ 

t^jJI jJ_uaJLl (_).<aijLu3^ i a 4 t(jL>Jl ^JlA (j^ j_-ua_>J 1 

J^^^JLl ^ t^i i" -^Vl I 4_uDl_iJl 4 ^Ljl^ 3^V1 4jLjLu *1 L i o' i-j Q i i ij^y£Laj 

SaJiLiij j_jj9 Jj-aj IjLa^ j" O, X te.'ij tiJlj ^j-o_9 SLJL_>- 

4J Ju^ ^ d ,*'! * *** ■ “J ~Ti L_a^ S4 JjL^jJaaj 'jllj 

^ tLi-A ^ SfiLlS" IjLA ^ LbJL-jijj ,^^1 c^IjlaVI SLjOL^>U 

L2r'->- (j-^ ij-a-<-aJ j-Aj (J^^JlJIj 4_iii»AjJLj ‘^J-^ O'-^ Lr^ 

jjLu:3i,Lj j^jLaJl l_3^^)J_u-i/ Lu^ i ^jia \ j~ VI ^ L^r. (j^Jj 

aJi^ ^ ^ 1^1_tiJI OjI j ."'1 y\ J~ij3 


.~>i iM ^J.ib U i~iLajJ.«_l,l 4 .. 4 _i^j kjjLi^J .1 

I^jjl —J1 —p' ^ Cj^ ^—aJaL-^ l_5j ^ U> i ^jl ^jl—^ 

^L>.VI Jyl LLaL»:.j>-| t L^jJ 5^1x9 4 j^^_JujJ! 4.^ L t\ 1 ^~ ..." ,.. 

_>-^ 4 L.a— a) ij ^^ *■ ‘ 'i |^'^^_4-uJi ^1 LjjI a i.c ! ^ Ij^ i <* 1 ' 1 -X A 

. t ^ ** 11 , ■■ 1 3" . . 1 11 a >^n _il lI^L^ .4--iI_uj O*^^ ^ '' “ 

^^JL) ^ISLal (jJLl^ 03*^ ^ ^ ^ ‘.j ^ V 4." ~ i ^ ^J_j A^lta I jL^ JlIc V 

^Lc. |Jj_a ^Lij'^l 1 jLjk Jl^O t -a '«j 3 ) t ^Ljjj 

LljLa t j^j_) I '1 j\c. 4J^LL3 j. TuiI ^ j til IjL^ o^ ^^!_9 kjr^! 

. jl^Ij JSL 4~i Mf. (_yi£, 
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3j_dli)) ^jJiJLI ^ji^c 1 ilr> I JljLiTLcLj i Jj^^-j-iJl ^1 : L^jL3-a 

Ji^ (_J <• U Iji^ t((i,jj <^ITI L^jLa cr^ (jg j^U ^jJLl 1^1 IIM^J 

jLse^Vlj ^Jul!1 Ct^ j ■ ^ 

1^ I i;^[ ^Jj) t ^J.1 4 £^L-uj 3jlcL3JI ^jl^ 

^JL„>11.11 (jl t(Jj[j'-i'..iJl ^1 4.,.i, „i.uIJI j V Li.,..II V| . i.t..lI jj^LLl (2>^ 

111 ^ 1 j . Ajla j—^1 Aj^ <n til K "t I .i" ^1 I * Jl^JI cillj ^1 J " ■" 

^: «Lj-£.jj 1 ^ d_j... i^j ^^^L11 I Sa t . 1 ■ »TI 

Jj? ■'^"11 - Jl^I JLfI 0 ~< -> U tjl l-A-ai rt 4 

3LiJcJJ ^■ “ ■ -j (J^^ o-ii^ 4_^LLnJ1 ijVj * 1L11 ^l^j 

^lj_i_u cL^UaJL L jj^ j ^ 1 .^11 ^JlJ- ' ■■11 (JJ^ I Jl! i5_i \[ ^<^Vi 

^j[^^iuJI jjfti 1 LlibLA ^ 1 ^ irtH jjLl^JLI Lq .^L^.i^l Iju^ 

^^LaTlII Jj^l Ij-A tiJj^^p-Jl i L.1 aL>o Lo J_yic U-fl^Li i . U 

Li-iJdjju 1 ^ 4^LIaiJ 3 juJljk i^j.j>-\ j ^1 lLILj^I i^LjlII 
^JJlJLJ (Jj->- 4_^LaJl ' ‘‘"^j ^ *■ * Jj^"i I 11 t UlJj a 4 '-Lajj 

4_£UoJL jj^j .^1 ijl—(ii LJ1_>- ^IjlII 3/11 <-_)l^( i (JjijJL 111 

ji LI^La J^Jj LIj jJL^t^ . tjjl a 

L^L^I i i i__7^ i^JlLLu Lijl . n ^"m V JL^ hCj^I a~<->.l i)j 

ijlSLa*^! LjjJaJJL <d j . ..i. ..Vt ^ 1 1^ .^^_x_^1jJL ^ ^1 ■ 


UL^O. 


1 jj»j ‘^ Vj 1 JU"^ ^ jjLi^jd i^j-A i^L^Jl lJj 

^1_^1 i, 1 1 a (Jj-^ JJ*^ Li«JjL > Jl ^^*11 IjU^J (*^ .‘^" ' “ 

^^^1 jjL-uaJLl ^Jl j >. ^j^^ n I tilj i^L^jlj ^ ^ LijL_A 

L^l o' ^3 *0’'"^' 4-.ol,i->"ifi.l (jjlc. frj-l*l jL^I LL JjIjl^ 

4-^t rsB ..t^ ,j.H » ^jfja i<L j»< 1 LuuaJI QI JliOl ‘ Qj- <sL^LLaJl jjl-<rfgi ...o 


.^jL^ LT^ V <t.^l^JL (Jj-*-u ^1 ^“* *1 ol^ tSjLc. ((JjLijJlj 

LaJ^ j j-Lull CjL ojJiLuJ.I t * 11" AJ j '*- '^Tl ^j.u^Ll1I 

l^^LLxjl (LJajI IjLA t"i i >1 < > n LIj^ Lijb .3, Ij, 1 ->11 

^"j<ul jLi^.3-d^Ll 41 <i"i >J. 1 LiiLlSLoVl ij^ Lii^LLjl ^1 i 4 j a^tlj f3^L3^ 
^LL^I t Iji4ir. 1 ^^ ■ L t 1 '.^, .^1 ^^^^1 1 ,j!i-.-u^i ^Ljj 4^LLJI 

. .U, l>-"il jjI i<^ a 





. 1 • j o "K LiJj Jlj-4jJl lj_4 (j| S<Lc_^ ^ ‘» i^JlII t—S-L^l 1-4 

4^^L) ^jLL4 V y ^ ^ 1 n ■ U> ... ^ tl Ijj 

~ iJl ir (_j_jjjJl ^jL_Ajjl J 1 1^ ) 1 ^j^jl Mill 4 "iJ 

3j|_^l 1 ^^4 ^JL^e-j-i-iiJ 4 _>.Li-u LiJ^p-Sfclj Llj( t4^^Lj ^4—fcl^ ^ 

4 4 4 i^U 4^,,1 d~iTI CjljLSi'ifl ^jl 4-^Lj (j-^J t^jl^ 4 ^ 

4 _i t rTt'S U ^luU^I i* ^1 Juu VJ L 4 I 4 ^ JlJlJI ^"ti .It-i" A 

1 ^ ^ d ljJ-1 i^J-Ijcj ^jLdJJlj Cjl^JL-aJjlj <li 1—4j.U 11 l_-4JlLjj . ULjx 

^jJol^l i lnj -a-j (_y^J . J_3 j- 1^I tJ^ 'a-"i Jl J1 4 " ">-1 (jLJl Ti ->>U i^ll 

• t ^ t I 1 . t A I I I 4 1 1 ^ I Ldi^ 


Y * ' T L 














I 


(j£J_la Jl^^ I Lj^jJj-J-sJ 1 frl ^ Ig. < 1 ^ m l 
^JU^ 1 JlA .(J_5j-! 1J1 5LJyj Jjlj^Ij jjIiLflJJl 
Lo^ (Jj[^j_Ji (jl jjb 4.alg V 


I .a L7~^^ . i J ^ " t i 2bL^ 4 

frjJll (It • l-Ajj-uaJ «.J-LI t 


o' LtJ jJlJcj t ^ 4 jl g t > 

<1 j «titll (^, 7 !^ t4 tiUL^ jJj 

^ Xj^ <^tl^ <1 4-j^l^xJt 


4-b^t-^ - ^* j »^»j <1i ) ^\ CjjL^ 
i-lIIjjI j_j^ ''■ * Li-uL-1-ul i^JSLiiiij ^ '>»11 ^Jl^ 

~ ^Vt ^ \\ ,^tl^ 4 j (til j I till jL-Ajt 

.^.j^LaJLI LLq^ ^^1 aJi^_i_uVl i_-iJbjJI)LJ ^ ^ ‘*0 ^' 


' < 1 ^ o' o^>-^ o* 

6^ Ll 2_LIa_]t '. 3^ J i-^a- 4 4_Ajj |^jl—3 JLj 

LlhIj-j LlL-sI^j (Dorset) (".j ti.^jj 4_jilsL_S_-a 

jOuLxbAi tLLauj^^ 1 ^*ylaLj^!l 3 I 

(Kimmbridge) . 1 , ,.»..j.fs 

Jjj—ILJI ijtjlj 4_La g] Jj_ui I (Ton) 

IjL^ jl ^5 -tOSj^ ,1 J^—• ~ Mt^U 



dLuiJ ^^LuIiJ " 

<GLj^^J ^«I - .^1 a “1 J' 

It ^ ^ 1^ 























*(Jura) j^-x-a-jJl SjL^j ^ UaLa j-^ JLi-alx^l 

^l_LriaLunJI IjLA ^1 (j^Lj !» "| 11 CI i~ IJ .|:kLc (jj^^4 ^ 1 * 

^Ij^SLll ^ IIITt 4 _j 'kLj ,j_a /A\ * 4_j_<ukij 4j^j_iJa-C. 3 jL>3 

^ ^jAji V i 4jj tU 3jLLi ^jub ^ ^ j “ ^ 

ti9jLjb (Jl i^ll 4 n lU 4,j <1 <bI .(AIgen)4.j^^jtJl (Plankton) 

4jrt_X «M-:9 clj j-uajj L^jt ^ (jr^ Ju^ ^ (_y^^ 

4 A*lr*> '<^J} *^*' cJ^ 1 i I ^^ ^ ^I uJI ^ ^J ^-g*^ «'■ * 

ijla t-T^ t."* I I U^ Jl^ t(J-LoVi iCjjL^ lILajjJI a ^ jUr 

* Wjjj' tjl 4 ~o ii—dJ-A ^1 i ciU j - 3ju_^ 

4^L^1^ L^ 4^L^yi ^jU~ ... I <j_LajJl ^ .3^!! Ld3k.V Vj LdjLuj ^ 

.|»Lc. * * 

t j ‘ ■ ■■’* a j “ ft 4jLj^^£La kJ3j ~ ‘^' 3t .^t ^1 * i-fljLtJLl 

t4 J ^Lj J Jjj-_j_-Jl ^1 i_>-tfaji—Jl .1 3 "< c\ J —oVl (^jb 

^ ii.Hll J^j-ll 5_J ->-b tj-aj (Schiefer. Shale) "^Utl 

V ^ 5 --u ji3"f VI 1 jla (schlammiges Kalkgestein) 

^jJuJ 4.j.aj.3j>Jl aJ-ft-tJl ^LJij V I JL^I I U^ L^-^b 

f^jji L^L3Jjj1 t .■ 1 J^lj-Jb Vj ijj_i_uVl 4ijbi-uJl 3^m 

1 jn \j~~LM Jju ^ jj-aVl tfJLA tjl Vj .^_)lsJVI Lr^! 

ij-ft t, L 3 t A >UjL-^ 3 U :^^_u 3L->J1 bLa^ 

■ Ujl-^ iA.i\i^^ 4ijbj^ 4JL>. (KohlenwasserstolTe) cjb^j^jjjujb 

4 ~i 33 "K i^jJl ft \< II ^,\ 3"ll . 4 ij a ft 5jlj_>. oLjkjJ (J t 3 1 VI \ i"u f t V 
3^^.jj>.VI 4j_i.li ^jUI 4. ir>>jJ1 ftb_ftjSJi 

iJL-3>.jVI 1 ^ _i ^j )5 Li 3 (^3J1 4, i.JjjjJaJI i^bJuJI 4-.>.ljj (_jj3 (JjVl ^Jj33l-.JI 

i(juij 1 ftj 4 <ii]j Lft^) (Kohlenwasserstoffgestein) 

ly ^ y VLl A Krimmbridge 3 jtl .^i,^!l 3 3 .U 1 1 j. r. «" (^l_j 

, I j.^ L^ti^*)! 


. J . ijLi-LI ji al* a 4_ijLij <LijlJ i-fc- oLliil^ : (’t^) 

1 ^U>ll ^'\ j/\-laJl JLjJeaJI ^ji .(^J i_a Jd) :«_)Li -»-11 (_yjs {>('*) 

. !<-> ^1 11 ^^lIj .^Li irtt ai ^L3j A’l.j.A ._i.Li^~i 1.1 j .LiJ^i 

I 1 JJJ 1 ^ ! I 






±^uj^j^ ,V rt I 

cr^ 


j -^*'1 ^ Krimnihridge ^ S^JL-aL^l o 

.~.A tfL}_A LT^J JJj" -d i jlj-J^I ^jLl^ 

‘ ^ ^ ^ " ** * L«t i ! 1 A d I • ^ i3 ^ ^ ^ LT^l ^ ^ ^ II 4 t^t I i jL^iiLJ^ 

J_>.Lj Jl c^l (ji^. tlr-*-^ 4_j_=«^lj ^_ya .(^LrtlaJI jjlSuj ^ 4 i 1 

^j_4 t ^-^y ^J**j t-ijljLSJl LiJ^^.>ij ^J* ^«kuilijji cIxjI^ jl^ L^LLajjj njl-n.u.j>JI 

4 rtU'iU ^1 ^(tektonischcn Verschiebung der Kontinente) L j * 'a 

IjLo —>■ M *ij'^^ 4.jj£. 4 ^Ij-L1 

4 I U>H 3jLXl t- ^jLl!1£.^I CjVL>JI ^ 


^ j"l^.V1 jj^ In "i 11 Ijl^ V] . jLr^i T1 ^Lx-j_d ^ a ~ I n ^ 

4_^LL^ Lr-^"^ *4j^J dJL^x ^ ^ ^ ^ J J CjIj^^.^ lLUj^ *(3^ 

1 i_i III ai (_j_3 3^^L* ^ 


4 I i 




(JT- 


. ^ 4 'vV' ^ TT- ill I 1 4 ^ I Jl tTo 1^1 U^ a^ I A J^t 1 IjLjJ^ i3L.4-iUiJI 4-LAj.mJ 

)\j rt " mi *^Ij I ^ I^ CjI _‘^ -^ '*■ ^jub ty^ LT^ vljL-iiiJ J-^ 

3JijJl«Ij t-j III 4lj cJlLJI ^ 3jLI,| :«el)L^lj 

.dll 4>I die ill ^1 |^j->»Vl t i Iiiij^l ^yja 4lj^ i>> 4 i i ni 3 V dUjj 

diL-t-b _ a _ st-iJL3 aJJt ("1 jU r \j, _:w J3J _^ 3-^^ d3^ 

di jLii^ I I 4 j Lj . j Lj_4 V1 l 3V1 ■ * ^Ldjj L)^ 1 ^ ^ fc. 


I_)l 


d 3 4 ■ 1" 11 3jlj.:>b!l 3* '^ * LiJJjj 1 ‘ ~ d . ^ ^ ■*- ‘ n ^JLA 3jl^^_>d1 

4^1 j 4 j^ dJ^^LcLdJ dLjJjul 4 ij t 4 4Ln •><! <1)-^ 

4j^dittl djLlI * .~. ^t i LaJlAI i-tij /j1 e.jX^ di^l-C-LddlL ^ ^ j ■ —■ 

• CT^! ^b J3j^ W Ji^ 

3jj_:v^l d lU .^\ 1^ tl d S .UH 3 _lL3o ^jj-1 L"tM . \'^".U Lr^b 

^ijui duL^ Ijj La -a- “ m ^1 J-dl^l jl “ aJ\ Kiinmeridge ^Im\ ^ 

4-d,.il^Jl dJuft 4j^Lr. ^jLd-4 jdi.3 . IjJL-i-LtQ *^33'^ 3".... dj^^l^LojJi 

3jj A -a> a j3j f^jJi 3j^->.d4 33-^^ 4 ^ti 4 3 . U. AjJjJU 4-3L-Ldlli.^I 

Li-^ " ~%‘\ 4_4J 3^ ijl—a_ J—*" } Cy^ I— 

d U.l"i A L 4^U> ! i 33 M d • tl 3jLLi^ - 3^" ij*tl Idl^ diLj^^^La 

fr 1 j-jfl . 3-*^ ^ ^ ^ ^-4JI ‘^ ~' ■" * 3' *^ ^7^3^ 3>-^' 4jj_(-ia_c, dj Lj^jSLd-i 

4jj- ^ • tl djULLi dk^j-3.jol Jl.^ duL^ 4 _^L_ij djLd 4_4J 31 (^ 3 ^ j-_dj_x Ij-A 31 










































j M .^LjlJ) 4.2laJ-Ll aJJb 4 i.ciiJj 

(jlj t "i ill i'll) (_yJ| — 4 a j“iC II _ 4 j iItt t^Tl SjULI (j^ 4 m <11 

j T 1 _ lioJI L_flj_^Jl Sjj-i-LlLl 4 ij • Tl (^1 t4_^L!Lll 4 m til _1-uJ 

^LiJl (i-^-xIij 5jl^^_ij 4 ^L_u CjLj^^Lq ^ ^ j ^ hJLq>jIJI 

^1 (LuajI ^^J^Vl t (J^ Tr "1 4-jv_^l 4 j^-X-u^\ ^jU 1 olr . ^ t j i U11 

. 4jLij^ CjL^jJ ^J La 

t—3j|j-la ^Jli ^^yS Vj i4^ljLll tJl)VL>Jl j_yj3 * I i^uj V JjijJlJl jjfc 1JLA It <aj 

4-^J J 4^* 4" I ■"* d _S_J S 'wJl ^JL^ ^ . U ’" j tSjjLiJl SJuJlJu 

'^j ^ 4ji 1 4^ ‘ V ^ Ij-al (j-u-J 4 j ir j jt ^ 111 (jL^ Iju^ . I 

3Liiij Lr^ L7~^ u-dj^jLiJ ji Llji^- ^j^jLjj Ijl^ « 4^ t a f^jIsLua 

»Mi l 


J> 


i^J 


4_l^ ^^ 03^^ c-xJ 1—3e_^JL-d . Ijul IjLA LT*^ (^^'L-^ ^ 


j-^3^ t~ ^ ^1 T t- Ji '»■ L\U4 ( j jjt ^J • L2^V ~ ^ ^^ jlI^^ILi I ^ 

(^j i4jlj jLSc.y i-ilLLib^ LLa (.^LstlaJI tSjAt a 4L^l>> 

< ■ 1 Utt ijT— 3 4_^^lj-Ii_JI lIjI^^J ea_dJLid .4^^^pJ!i_JI 3^lJLl gj x"j i 

1 -!-■ ~ T 1 L^J t ‘ 1 4^LL1 41jL^I 4_jjjJaJl (JiiSLll 

4£^-3tJl ■ .U UTI ^^1^ (jr^ lJjL>-^^ »J Jut tj| .(oJLtJi cLsfc^l 

JuJlI^ I" J ^ ^ . I Jl^ CjIj mi > 

JIJ_LxJl (organische Kohlenstoff-Ketten) ^^jL^ ^ o^LcLIj Liuli jt 

L^Ljt-LaJl ^-4-1 ^1 I—4.^La JJ-4 (^JlII 

3jlj-^ ^j-d-So JjVl uLa^uill 

lLILlA ^ c J ijLA ^1 4_^LuaVLj * ^la_i_u 1 j i i ii‘i 4 t inj-^ 

^olc jua^L-d-uji i^juu jJuL^ja 

vIjI I luj^l *(ErdOI-Miittergestein) ^hl\ i^ll jL |»lj 

‘ 4^ . tl ^^LLI ^^jj6 4-^L^. <Li t Mj 4 ^L^JIj ^u.<; i 11 4.«c^LlJl 4 I !,•>< 11 4.^LMl^!i 
IjlA d L^ d I LlLs jjl ^ ■ ■ ■■ .3jL.>J1 ^_^laLlII 3jj^j_/a C.uL£^ 

tCjljL_AJl llIj—>* j (J t <11 t(J3 ~ f~ ^ji (^1 *tj-4j-JI 1 i^jl L^LLajjj 







.VI 


IajL^j .j_j_l£l tZjLjr^jJ tfL_^Lj 


lIjIjIjlII j) ^ f 11 ‘ ““ L^LoJo] ^L^Lc. ■~.K .^. j^ (^.^LjJLI |_^_i_uijj.j^l 

l—jij^^l j_jJ3 (_^.^lj_i!uJI (j_a 4-_iJj-flJl 4jj.je_JI i^ZjIjLjjU tjL^ L_ 4 ^ .SjLaJI 

AjI iaU j ' ■' ■ ■■" JL^ . ^Juiull jl^Li j^L3 ^ j *J * 7 “ ^ 

" » 

Lc_j-^ tiXIju 4K Ml A t^U.iI,tit L^A-flJuj jLa:_Jl |jL<uci <L^Jutll tfLjIl 

cUil I—UA ;^jJI j^Lu«Vi -»■ l^n JjOJ I 1 irt 4 IjL^ . 4-^1 „1.*,.,TI ^Ij^Lj Lj.if„ 

^ 11 ^JLdSii djLa^ Ij. i±^ji t^^^ljJI LLo^ tfjy-LMJi\ (^jJI 

.^Jl^ LT^ 4j^^_Ju-iJ 1 LT^l 4.U.U i ILi _ 

4_LLajJI jLuVI ^^1 (4^1 j ij-^Ciu ^1 Lu^Lb ^ > j^^ 

^■4-1 ^^LluJ Cy^ ‘ ^ ^ IjUi Li L^^Li—i-u L_JuJ 

ij > ■ ^TI I JJt ~ ^I jJb L 3 . f. 1^^^IJ I‘i *» (—JI I 

CjIjc^ ■»-" In"! L^Lst-LaJl JjV uJJj i4jjL^ lA-^ 1^In-v i^l^l ij. u<j 

,^j_^Vl CjL^^iiLLI 3^ ’"‘ Lr^! ‘ I jl** ^ t L^j 1,1 rt 4 (^jJj Lh 

t .v-*tl ^jyS <33-1^ LiSLaj .\[ 1 ^ j ^ ^.aju ^L^I 4J1^L5JI 

:<—sl^^S/l t ^ 4 ^ .11 4 4jVI i4.^L4~i^I LT^ 41 \ 1 

^jJl j—aVl it—JL^tlaJt ^-QJ 3» a ) (_yjl 3i JdJL>^^ L^ (Fjordc) 

i-lL 1 j (_^ <—aLi iujVlj ^^i^_flJl 3 jLtj ^aA-«j ^jijJoljJLI ^ > ,jyJj ^jL-JuJI 

^1 ^ . ..t 1 ^L_iVI 4 'a. U > 4 _^Lj 3 ^ ^~* 3 ^ 3 ^^* L^V AUjj i^LiV! 

‘ . 1 1 .. 1 (_iiijj I 33 ^ J ~*~ '^1 ^1-1-4 33 ^^ II c 1 aJLI 4-L<ajh) A 

Lo lj-j~i<j - 4 "^^j (Mikroorganismen) 4 j;-^^« cjIj 3 _« 4 ^ Lo 
3 I ■ I I ^ ‘ 4 ^ |"| "1 1 \ ^ I ^ 1 ^ i XJ ^LjVI >.1 A ‘ ^ ^ -i-aJI ^ 

^L^l j C. 7 ^^ iL^L^t-IaJI 3 * )_uLLi jl^^_LaVI ^A-^ 3 -^ ^oJ^^VI 

*CjIjjji 1 Ilj 03 ^ ^ oJJt 3 V uiiJjj * ijy^ 3 -'*"^tSjjuoJI 

3j V tjjj- " ‘^1 dLaiuliJ ^ j 4 ! *\ \ <"■ I-"' ■" j La ^ ^' iL . t i ^ ! 1 3^ ^! 

3^LI,I 4 J ^ C I~. ^ ^ ^ 4jl 3j ^ *J 1.^ 3^ .1 til t ^ 1 AA~l 3 ) U" ... 1 

• 03 ^ L>^ '^.* l-J^ t4^jkrc-iJI ^1-3<I ^ ^ ' ■■ ^,,3^ 4 ^ ^ 11 4jj.jiJajLll 

3* ^* jlsc-l! 1 3^^ C7^ (.3^3~^ LLLa. A-i_u.^iaj LaI 3j1JL1 3 ^ ^«_Ia£.VI 
. 333 .VI (Organismen) 4 3 j 4 jJ 1 c 1 jI^^L>JL 1 JjlA 3 -a |a^"i1j LqJj i 4 _^jL^I 3^ 
^-4^331 3 ^ 3 ^ '"^"3 (Konscrvicrcn) 4 ^ .>> •tl djLJLI ajjt >1^3 ^3 LJj^ 3-4 
























(Q 4^L^J j <GjIj 4l^ kjJLl^ 0.,^^ ij^ C-4J3tJ 

4_fljjufiaJI ^jjVl 4-dj-ajLll jLst^l L^al <-J i ajjtt j5 ir'nj niicrobe) 

3'^ '*''’* Cy^ t L^j CjIjI—2_II ^ * 4-.Lu!uLJI 

I ^ _i ^ ^ J* CjIjLj^I t4_j_u3j^l 

i;.^ 4.a-j.iUJ V| cZjIjI— uil 

^ (Maracaibosee) j_^jLa j ^ jtl ^ ^.Ila JIjj 

iJULq lO^I j-^ ^Ij .a_i-iijL^L t L^Lox. 

J ^ ■ b 1 i (.4Jl£. c^Ju>Ji J.i L)*^^ ^ LT^ 4 O K 11 <0 4 

aj A4 . ^j|^^^_l)I L7^ iC.tj.1 Lj L-Ajk^^ 

“ ~ f 

^Ja I *4 .^L!L4 ^se^ L7-^ cJlIIJI (jLa^j 4^^ all 3jLJLl thd Trl 

^jJI ^ f-tuLi «LJLl ^ •>• llILi^ djLjl—cijJI 4_i_^l-lXI 

V. ... U jl 4f.Vl ^1 ^^-L-aVlj _^j_iJl tULl ' ^.‘ dj ^ 4 I < (i\ JU Jl Cu 

4 ji nr Jjl (^j ojLuiyi .lIILlA 4j_i_ijj-lll 4j^_Ja_*JI SjU,! Cj ^ 

i^CJJ ijt (^^>£L4J LT^ ** o' 4J (JJlA 4_jLj_uaJlj "»JI 

. Luajl ijl iril i^ll >. i-LujU 1 Jliil Jj 1 t n 

1 JliJLjtJ ^ 4 4j^jaia£. djLxJ ^JjVl JL^I ^JLfll Lo 1 

3jj L.>J, 1 (3^ 1-^ 1 ^ lj.^>J 1 JL^ Lj ^ IJL-JI L^ i a • i a j 3jOLd 

Cj oJJt 4 jl 4-r. 3^J ‘ *' CT^ * *^‘ ^ 1 i tiu 

3jL 1I ^ g IL^£: OUju aJ^^SLa ^jl^l Ur^l ^-a-fl -t “ 11 jL^Vl ' d ?“ * 

Jt fT ; gLLa_tJl 1 J_A jJJJ *"<jll ^ gc ill . 4_jj_u-i til 

g^_JujJ ^^—>•] Ijj Cu ‘j »tl Ijla ^lx. i(j)3 '*< 1 L^l 1^1 tCjl 1 iu^^OLII 

a L0«-j O' ^^ L-i_uij_!ljI a JlA ^ * ~ ' 4^ 1 V| . cJ^O " ^^ 

CxJ L£i 1 j 1 IwA I . (( jl_dj j ^ L$j) I nf: .a)) 33^ (j 1 g lL:i,Ji..t I ^j! * 
f; [ 1 3 L 4 J ^ aj.■»>'." .^^ . j ^"... ^ (Hrosion) 3 ^^-^ 3j^L>JLI 4 .,uijL ^1 

3'^ " "■ 1-4-)) 4 Li-iii-jx glla^ oUju 4 ^^^SLo V III jl ^jljJl J^lj ^1 

t . ia jLi£. a jj'J J ^' cj^Lj^LioJI ^Jlj^ L-iiiJjj . ^Lic-L3u—A 1 jL-3j gLL^ 

LL-aj j ■ ^ OjLj—^ L7~^ aJL^ LUJjlII 3-^bLa J T " -“-"j . jl—^Vl 

LLoj 3-a j' A^lj^" 1 >1^1 jL%^Vl 1 ^_i4 3^^^ C>^ 4 ^LjJL1 CjIjL^I 

3^^ -1 3 ^V ■'"‘ ' 'I ^3 a * .,.l .^.!l i"i\ * ... 11 3-^4J-J UT^JI OjI^Ll'iU 




Uiu 


Jl^ ~ ‘ ^ 1 ^ ^LjlII '* *■■ * 1 {_C^J) ‘ ' “ I JLA ^I ^ 1 ^ '1 I 1 

ju-V \c iljl—fl-j Ju-Jlji^ 5Ljtiie_j jJL^I cLLaJLlI ^al—SJLI 

. IjJLA jliJl i>lj fag 

(. 7 ^^ I (3^-^ <1 A [ nj. X ■>- 

^_;,J!*il Jo3^^»-tiliJI a~Ji - JLJjLat-lIl cr^J “ 3* JjL>-^^^ tnil 

SjUI ,j\ ^^\ : Las*^^ l^.Ic jJ_^ J^ j^ie-wsJl 

1 j| t". I. ,.j^~ ijjj-uaJI 4^LiS[Jlj L>i ...1 A~ !Li /5^ 

3? ^ ^-^*5 i4-j-C.^ill 5,V j ^ CjjL^ CjLj-j-u^^JiJl ^ a 4 

d“' "' (<(—^^VLftJI» IjLA A ^ULa J-^e-i (.7^ 4 "lin ^tj V ill 

^1 LiJJju >^i>>tTI SjUI (anaerobe Mirkrohen) iL^ljjtiMJl 

i 4jjp b% 11 4 1^ n ^^ 11 ^ Ls . I... I jLjt ^Ll 1 ti ^ ^ .., A djLLI 1 

(lange Kettenmolekiile a^r,'^ .>^*11 5jLJ] 

^.... ^ LiJj (^jJI 4.jU til aiub Loj iWerden aurgespalteii) 

I^JlII 3^—^^ ■“d • ^i" ■ ..11 tijjL_>ij (JL^tjJI i^j-a 4 t H lIUj 

Lai ^“ja i ij (_5*jdl jliJl (_j-l£.l ^ JL^G JSL j^LVl j^jLSJl 4jja 

4-1^1^ U 4_^m ^_4-tj 4 i~ 11 cjLjLjJJJ 4 j 'vjLjJi miaU 

jLlJ ^j-4-t-u.l i ^ iCLiJLjulII ^laJI Ijub 33^3 . d_^l A al\ lIiLLlIIL 

4j^_jJa-jl11 ^jLLI t ^I" “i A - 4L-% 1 4_l_i--Ji L)-^ ^ ‘1 ‘“ll ^ jil 

. 1 1 j III 03 ^ J-*—^ ^l— SJLl _ tlLLij ( a 

L 7^3 3 } 3 :'>^^ ( 3 ^ ^ LT^ 4-j_d_LlLll 4 •!! SjLI! 3 ^~ -■" ■ ^ 

3ya JaI^JI 

^ ^ ^LijjU 4Jj12) j-^-^ 3jL.4 4^1ja-i 5D1 ^^Lc-LaoJl 4JUb uJlLscjj 

jj)'^ < 1*^11 jLii ^ 3 -* ufJLufc^ .(Kerogen) 4 j-5e:jLawxII rr ^ 

udlj /\ IjL* ilneriinitej Vitrinitj Sapropel -.^^ptjLij-aJI 


3 I—iJl sIjL)^SL a ^ ^ ^^ ‘‘ jO j ■ "i .".V 1 3 :*^ 4_iS!J >5 ^ ^^3 03^ ^ji "i jl' (* ) 

• . <L(j-iAjl]I jl^l ^.1 t~i Jjlaj Lii^jj ■ 1' 

(•Jj j) wjL <LflJ^ j^-^3 3“^ 3^3 ■,jj t^lj^_i^ SjLa _^LiJI (**) 

« :^C 3 ^^ ^ 3 "*^"^ Lfc*uU ^ t ^ ■ .. > ■ .1 ^ 

. i I 

.■■Ala 3 ! ^Ldj i^nJls LajlS^ 3 ^ ■ -3 

, ^iJ , 1 j li-g^ j_LaJ 1 3 J ^ ^ 3 1 ^ ^-*■ ■ ■■ ^ 1 3 

































j*^** 


.^n «Lj..l^L^ t4_j.Lu3Vl 3jLl1 d j 

C.L4J Ijj 1-^ (jr-^ tjii^'Lc.Ld-jJ! d ^iLq • t c-lIoL>>1 

i-rt.ir<-j»j lt^J - i^J^-i-j d-c.^-i-uj i~tM ^ t ^ “tl dA^c- 

d j ^ ~ 11 ^11j d . ■ ..*1 fc- i fau-T » 4_j^\Zijl 

l^mij SuprOpcl Jl 1 A d ' d,^i Cfcjl ij-u-^li jj|) ':k—<,.^ 11 jL^ 

(_^j_c.l tiij _ !L!iJi Lai * (_j * j Jl^ ~iM Vitrinit Jl (j-joj 'Jj!>^ 

^1 ^u-JL Jj(pJl Si M.’i ^1 4 MM ;IIj V idJ qjfcl V <Ll^ Inertinite Jl 

‘^>11 jLaJi SLJuJ 

. 4j l 1^1 J (J^ ^4.-4J (J1^ * -Xaj Lj~u ij ^ I (j 1 ^ 1 

jl .(J^JL^ O^j U''-*->8 lJj—> 0 t±JjjLJ>. Ju V (Jjj_j_Jl I—*i-L 

td^ i^^->a ^ ■ "'^ (CjIjL-SJI (J* S t i Ml 1 JL^ i^<UI jj-^ i 4- i 11 

dl^-^l ^jJLj_lj,i '.>» ^!t SjLLI ilL^S*'.^..V LSjIjj I j_.»l Lfl Luo_^^ Ijlc^ 

SjUI *> -^1-1 Ljjb ^j_4 . jl^ 4 .JL<hL d". U>a lIjLj IMj-SJL ^L^JL4 4 a 

jjjJI d j * I d jijUill CjI I ^a-:^LJl Jul^^.^1 (JjLn \ t 4 jj) -i^ 111 

jjl j—aVl (jl VI . 1 j '^jjJu (j,-i-ll i-IjLj)“ I M <0 (j^j ‘ ^ ^L 4jL^Vl ^^ 

Jl^ V^l ^ UIM L ?r In 11 ^AJ ji ji I j r.Vl j, !rti t aii I (ji-sLjj 

(j^ S V f <a ^1 jlj ^Lui c^IttI^II jl • ^LuVI ^JLA 4 "m n ^ 

. ■ > 1 ^ . U! I jji jjfc IjlA i h a_g . jOl>-j_4 jt dJ^j.^ j^ J ‘^* ‘ “J 

* (_jj[^JLj.lJ 1^‘ Ijl^I^ Iji ^ A ■“■ * V (_J"ill I ^11^11 ^Vl dj^-SfcjL^JI 
L^l S il-^n (_^"i '» 4 ^1^1 ‘(Jj^ " *11 ' 4 j if j,9^ ^ 1 ^ ‘ d 

V V jl ~-41 4.jLaiaj 1 ^ ‘ ■■ JU^ V t(J1TL) 4 11 

. I t M*i IL (J j^ «11 <Ll4^ 

j.C (j^S. ->■ jl,i ^1 i L^ 4 ..dlr^.id n dSj kIjVL>J1 j^ j, j 

I. ^ 1 ^ t . i t ^ 1 1 dj d 1 «>sjVl 3j-Ju-dJI j^ ^' [—^uj ^JJI ‘.* j3 ^^ 

j j iSj-^ jJjlI^ (3^ ^j Ls^ '*i30dt» JL^ jLSJI 

d^JuJI d L_l^ Ail ^JlA (^Ij . ^Ijjc-S-j-ul (_^J d . . .. i 11 t dj 4 g J 4 V^ 

LtdUjL>Jl LjI V| (01schicfer),_^^ijjJI JJlaJL ^ -n "■ * La y ^S Jl 

1 ^L>Jl jLou Ll!u-l "fci. t yVI jVl LuV «jl—JiJl ljub 

. s lJu^ 



^UW 


^jji »^,4 jl!I ‘.'d^^ ^ 1 ti 4-4^L^JLI ^.^• n ^jLLl j ^ 

d S L U C.jj>u ' JJ) 'T ^ ^ (J J n a\ JL3 ^ J ^ .^n JJ ^ .^tl jL^ 1^1 

43^1j-.>J1 lZjLj>>jj L.4^_^ . Ijl_^_^ cjj^->>i 1 I■ t-tiij-U 1 

^ n ^ j-''^ ^ ) * * l_ll^^ ^ ^j-Ljo hijL^jj cLi^'lJij ^jLxILc^I k^VL^Jl 

■ U ■ (geothermaler Gradient) =^^JVl 5 j1j-j>J1 2 ;j-ij) 

UjjLa ^-U'‘i_.^j .^IjUJLt 1 *ij Aa 1-11 a j^l LT^! 

4 I jL^ljb^ > I ^ ^ 1 g J U ^ ^ * * '■ * t^j 11 ^ t 1 1 ■ tj ' 

^VL>JI .SJjJlj^ <L^l J -g cIj^LciLdj ^1 U'j < u t4 Ij t a 4 IrkdJ fjj^ 

4(3^ *J' IjLA “i a Y* * * 3^ *) ell^A_C.L3_jLjl ^jLiJ 4^ jl i~l C.^\ 

i Olt'enster (jjJjjJLJl ^L-jJI)) ^oJI 

. JjijJLJI ■ ■''■*■ t-. tt 3 ^ jj^alJI 
J ‘ ' ^' 5 t IH 11 3^ ' ' “i ' " ' —a1—^ uLI LlA a Ir^ 111 4_i^^^_4 

4 _ 3jljLuJI 3jI^^^.^^JI 4.^jJ L 

j_^liiJl *(_jlc.l 5jl^^->JI ^l^jj cj_iI£^ Lo-i^ 3 j^"• “ (J^-stjJi 

‘-Jj^ ^it 4 ^j 4 j^M 3u^1 j^->ju^\\ jl^ Jj_>u 4^jJ 3 

^_^_3JI ^ ^ ttj Cu }^*0 4-j_a 5>LI 1 3^ 4-i-jt c 4 I LuJ 3j>^^ 3-^-*-^^ l7^1 

11 jl (^jljJl tU i A 1 (LLA 3 ^ . JjjjJLj (^j Jutj J 3 Tr ~i"i («J Jljj ^ 


<J 




3 -^ ‘"*1 3 ^'^~~‘ ' “ L 7 ^ *(_ 7 -^^ 


■L<^Ll 


jy. 


i^JI U 


»lj 1 jl Lai . Jj_>u 


i * * • 3;u ^jlj^ [3-^ 1-^1^ i-dL-AJl JiLi. 3-4 

(metagenetische Zone) (_^lj^Vl JJ 3 IJI <LSia_L 4 LiUju tjlA 0 • * * j 
3^ 4 3jlj_>Jl tfJiA 3^ cr^ *iJi>^ L^l t i^i'o 3 * 3^ ^ 3^*'^' 

i ^_y.i.«i.l 1 1 - 31 ^* 31 cr^i 

^ . .. A ^jy-o^ . 31 t -.^. 1^1 I lLI LluJ I 4.^ ((^*3 Ij)) 3 \jl4 3 ^ 1-^ 

1 ^ ^ ^3^1 3j" '“ ^ t4 —l^LLa ^ ^ ^ u 4 Jlj-l!I t ^ 1 ^". **1 . ^ 1 ^ ^ ^ 3^1 

.jLc ^^1 3jLll 3-4^?^ 3 j >^"*_9 4^^^^.4 3jij-%-) 4^]j.Jl t ^i^~r.i.. 


>_I 


^jJI I L^tl t * A t A Ll^ jl^ 33 ^ 3^ lJ^ ^ Li^j Ijla 

‘ ^ 1 . 7 ^ "■ • 1 1 1 ^ Ij^-3-i_u- 4 1 , j S j" 11 c^l 3jL^ J ' 


1 ^ 5-1 9 _ i 3-:^-^ L^l *^1-^ (J-**:3 L^>^' ^ J "^ 1^ 3-a • JiL> " ' 3"^ 






























ijl jjl a A ili Ajl^l. tjj-jLj (^jJl ^qX-Ju j A J ^J) J 

(jdJTjTL) jJ (J^^^-ljJI jj-o t^lLr^ t TI 

.jji^i (Jjjju jL»_JI 

Li!iJjL->> h4 a frj^ lai 4 S!)) Li^ljj 3' J •" C7^ 

k^jSLIj . ^j-4 S^.j,i^ CT^ Cj j,"J>»I Ju5 jj-^-uaJI (j! a a 

JjjtjJI ^jl tjli,*.i>iili jjii-Lj (j? ^j-ll iaJJt LilLi^^ (^J Lr^J 

iuLUj (,^1 4^LuD^Lj ' /i I . .1 . / . > .. *<3 l lII ^<iJ 


JL:>.lj «“( 4j V (Jj ■» " Ii ^jl 1 g I 4 t L^J 4 g j 4 ^ ,^1 tti^LiJLl ^ ^u 

'<■<-1 \ ^ S-fc i I II IjJ *4.^Tr ‘>l4 u^Jl jj^fc i^ll jL^ 4^ A ^ 

J^^_3tJ_j_L^ d^j.^1 5jl^^_>Jl tfJLA ;4l3_^_4JLl 5jl^;.:>Jl j-pLj 0^>iJ J^ial 5jL-a 

jljij-xj-u SjULl jj-g_3t^ Jjl ljuk < ^ ■>> t * jLc ^_JJI IjlA 

. ijL^ ij^ j-^Qj (JjL^^ 3jJ^ V“ * .i4 . (Jj '^"i T1 4 A AiT 

. jlj-xJj-uilj »^ji-iiaJI |J<1 mVI ^1 JJ) '» 1^11 ^ -.u*" 1 ^ ij A 

La I jlj .,_yl£,Vl ^-JtJ 4 1 )^ ^L^jJl ^Ju-ealLui-u CjVL>J1 Ij-j-uI 


1 Jub 


iJLjLS-jJLxII 3-^»-> jL-iJl^ 


JljJl 


■Lt-S (^ I 


^j jLlII^ jLSljl ,^1 411*1 H IjLA jLJi£.l 4j^ JsaJL-iaJl 

Jl2 OjI^ .4_j-i1djV1 5j£JI 5jLjj- 3 ^L>- olijis 

3j1^^>l>JI cjL^jj ^ ^j4 k,^!^ 0^3^^ Cy^ 41<1 ><11 »ilij Cu 


I - 


1.1 4 i i^LlII cIjL^jj 

^Lc. ^ t*i!lj pLdILfll» ^jj 

Li-^Lb JLj£^LjJ 1 t, -4-^1^ . .li^ t ^ 1 ^ j" 11 4 ■ ■ ^jtl t 4 < ^ A VI 

i^LLqj j-gHj ^j] ^j^5Lgj V t4a^ t-<j n ijU (^1 tJ^j-IL-Jl (tjjl »! a “i 4l» (jl 


jl£La (jA-*-4 q-« 3 dJLjl-t-aJl 4 j i i—fljjJtfLll^ Cj 1 j U11,i 

4 t-< tl u _j i^^—LM (3^ i9^'L_^i I a 1 t 4 U>_g 

^ ^^jJ-g-gJl ^^IjJI ^ * J J H jLjlII ^1 JjjILJI L^ j-4 Lui-ij c( 4 .j:>. I 

Lg-A LLuo^^Jlfl I 34 -^^ a‘L_._uV1_j ^JlA g.^ iLi'J 1 4^g.r ^glij 

^ 4 4 ^ ^LLx^l JlB 3^ ij4 i4_^j^.^) ^1 ‘>■11 

yij t~i 1 1 t iTt Jl^ 4-^LS^^-J1 CjLLal in/Hj kZj\Sj.>lJ OjL^ (JLiil (Jji i^ 

(^^34 lt^J *4 i\ i^Vl jj V i^ll ftLLxiJI 3 j^S!j 4_udj^ ^Lj w*> 3j“4>-Vi 




^^^1^ 

(komplcxe Slrukluren) 1 .~ j~-<t ^ j ■ ■' L^LIj 5jLc.jj ^_p^l_^Vl 

jLj-o ^ ‘ Jlj^^ Lo^^^^-iSL) d . ^ 1 ^ <11 JjuxjUJ 

uSm^Vl jj-b^)) . CjU■ LlI 1 i»jL^ 4^jJI JojIj^^ ^q-uj^ ^1 ^i-nyi 

,^u^Ljl“ bljjLh^j . <d ^ V “■ ^ kZjlj Cl III a I ^j^jVLj 4_i^L^I 

»Cj 1 jj)IVJ 1 JtLulj 

<4ckj (jjJ-^ '"'j JLoJL>.I (_ylt t ^j£. >^3^,■ llij 

ijL>> ^ *11 I—iLS ill 4j>-lj| ty^iJUJ 

d A ^1 lLUj I 1 4aLa£. 

Loj^ ■ ' ■■ *lJJ[>~^^ Lt^ 4^L^hJI jjJt-uaJI cJj J-i£. 

. ^ Ju <Li i.u.'JLl <U-ft AI ulj^^iiJI Cj^I^>JI L4iJ^ 

Ci>< I ^UA iJjij- " 'tl 4^~ ->>U ^S/l j^-Jt-u^l ^L>J1 

^J-Ligl^ j III <_3j_^Jik!l ^JLA " 4 ^J\.JL^Luo .tv i II 4 S lU 

tj\j 4_4 jI- 3J1 4 5 itl l"iIS 5_.^.'‘.U jljLLal (jr^ 1 ^jLjjiiLiJl jLiJlj 

^1 jJ^^^jjJI ijjj^ j' ■■ ^Lj>J 1 -. l^* .>>tl ^jjl^ * ^jl ijj_;t_i-fiaJl 

*4^1^ V"iI iiV 4^1 £Lx| icJLjft 03^ ^ 411 .iLii< <l>.L.iuq lx.j^ 

4.^1 III i3 Cjlj jj V 4^ :«LjjLjJI ^L>JI 

I^JlII 4_1jL£!JI ^a.1 mil (j^5>~ I tij - ^ ■ ^tl 4_3L^ 

1 jJ *&U,1 i^jJi L-d^i lIxJ^I O' L4J_^ .dl— lLI 4 JJ "i ^ A 4 J A L ^ t J ^ ~. t 

. IjjL^ ‘ *J ■ ■‘" ■ ■ " 4jlj9 .^_L3_1 _uJ 1 OjjJI J/^t^l... 

juJLi^. - ^^ 4.J-3 >cJj.jc-Lj i^JlII i^j-:^! :4JiJliiJ1 ^1_>JI 

liJL^Jl i?JlA jL^"i I iij ^ 4j| 'i/j J—=t-i JLnjj^l Jjjj "Ml JjL:t.a-(_u 

J y\ \ ^j3.SIil ^ cr^' isj^ * " ij:* ‘Mj—wj-lJl 

t.lt^5.4 1 jla ,j-d ((^J3)» .4^ 4J j-o-d V «Li.ii.jii j •>■ (Fomiatioii) 

(J^ i~ij V Jj_d4 > «j-dJl)) ljuk ^jl Vl . 4j:>.ljJtj_*_ol J^jiSLdJ 4-4J ^ 

< I*»j La ^1 4-3 Ll^VL^ i^xbjJLt LiUj dJLj^l ^Lq-uo 

.4 rtrt III 4-^lj^l JL>.jVl (J^LL |al5Li*lj ^Ut A «jc-aJ!» tjjSlj (jl 

t—ij.i.uJu cJLLa ^j3.ij IjJ (LqSLtjQ Oj*^ ^ pLLnjLI Ijla Lo-i 

La CjJ! 3-^ Ly^J L>^J-^' JJJ^ J* JjD^' 

. ij-lA Liajt 




















JJAC 6kjl^ 


^IdLLLILj jLiJlj Ij^ ^jL_jij LI^jLjl^ jI i^"'%.l AJ3 

laJLUl ahisn 

‘ *U" t <L-hoL^I ^ ^ 4 X 41 ^ 4-^J, 4.4 jj-96-) ljj.arfS JL^ . 

■ ^ ^ ^ ' ‘‘J.* Lit-fl^ L?"X-^ - tj~ ^^ j JL^^ 

i^^Ic jJ_i-fia-5t_j UL->. (Jajlj—iJI L^ ^juk JJ_3tj (jl i L^ 


AUlJ 


>L«va^ 4,,<<ft'ii>»ll ujLuuljjJi Sl.,iSri,<<iJ.l 4.^ ^11 4^:a>^j.jiKil tiZjL4^,ltll 
.. . iS w!ij lZjLlLo-^ Cr^ 4 .AJL 4 JI oLi-uIjJl1I 

^_yl£. <L4jLiJl jJtlill 4.^^ ^j-4 njl^ Cjij4^) jLiJij ^jJ - 


.djjLili LjJl^ 


kjLC. 


aj Jjl^l i^jji ^qXi£.VI L^^^-u4j Jl^ ljuk ^| 4_dLxi9^lj 

.(j-4^1 ^ IjJlA ^Lua5 ^Tr,4 »ll^r, 

Lj^ 1^4 Lr^ ^LsJI c-fll im"^ 1 ifj^ljJI ^ 4 II i^3.L>hj Jl^ - 

. t. i ( m'>4 \ V * L>^ o' 

O^ ^Cr-^ 0^^' (jyf J " *J o' o* J .‘^ ‘^Ij ‘ 

^ji ji (SjUJLjv ^ “ ' -I 3>^ j (jlj njJLuk^l Lijb tj_$^ "‘ .11' 

LiJl-L^ Vi jLSLj (ljuk i4jl V] . LiL^-uj Ljjsjljua 

jLjjv j-%j lt^ 4_ajj^ * ^-4^! I il ^b.lll 4 TT ^iXu 

LdJjL^j 1 Ld_^V I ^."^~C"i.^ (j^lj d i.ViC11 4 ^j_^..1jJI jjI^U 4-i^ljiJI 

4_11j ■ M I^".... /^ d '^"i . ..I 4 " 1,1 j1jL.d^ 4 -l^\_^I jLdl!! 

■LsM- ^ 




•* 


^ 4_A^L> 4_4-} t (3^ (J) J I II LaS 

^JlJ^ (3^-^ O^J . jjjl^ "* *11 51 lull 1 ^if 

^ L^1 1—4^ ,d j.VI 5^^£LJ1 ^c^G 

^ V| 3L^JI_4 (3^ 


* ■ '■ » 


4_jlj ^ \c. Ir frj—LI uj—^ (J ^} (_j-l*-3 

(jLLjJLl Jju-JLJI ^j-c. u-u-iUJI ^ (jjjL^ V 


1^4 »J 

ji tio-ulj-j^l J J - ^ (magmatisches Gestein) 

Lyi^ ijl *((^^-5_i-^aJl ^ _St_L^l tGneis (j,ijjLiJI 

^ '‘ 5 A lLILLj^ iJ^J "' L>^ ‘ ^ ' j ^1 

Ljo 3jLa “*■ ‘II t">l i i tij.’ill L-J ^ XI t ^ 

Joj—iiiiJI tjl-^ 0“ ‘ I' Ijla ^j^ LiUjj i^ujLjJl (Jj-3 
iIjla 4—ial i^->VLj .(J~ >11 frj) 1^1/I 

Cjj-oLc t^jJl (_y^1 j-^LllI JJl:>. 

t ^ “ Ijl La oLuM^pJI 
(^^-iiiLill iJj^ ~ } ^1 T " iJ-L-udI 

4j| ^1 i l_5_^V L^j-a 4 y\j 5r "i t »! 4J (Jj 5 'v 
■ ■ i j g ii.lUj (3^ 0-^ 4^A^ III 


1 ji a_u II 

-’Hi Gj| ^ ^ 

(11_J L^ ^ ^ ■ 11 ^ j ^ 1 


















j^A£ 61 ^ 1 ^ 


rt It 1VI ^ ‘l^J— ^ J Cy^ * 

lIjI_>.jJ ■ ■<■■■* ^J_^-St-lJ 4j^ LiUjj iAjjulaJj ^jjJi-JI **-1 

w *~ LT^l ' ^ ^JljLauJI 

: ^[/O-j—i-u L_i-u 1 4j£^ 1 jLjfc j t < ^ “ I 

4 j rtj^ ILjj I LJuJ ( 3 -^^-^^? IV L7~‘~^^ 

^jJll (jL^ ^'-'^^- 4 ^ * ^ d J ^ 4.j,lf jj*i ,n Tl 3 ^Laj (jpJI I. 4 J LAj 

Jj^^JLJI 3£, 1 ^ j t-Lj_lIl!! |>> rtj (j^^W ■ ^ J ^ (jr^ 

■ ^ I Ijl-^ . L^-j-B ' . j i “ U i^jjL>> V t I ^L_>tj 

1 4 _j_^ ^LljO ^LJu Cj I j 3-^^-^ (j 1 c. ^^^ILa-J1 L^~ 11 ^Ld 

4-:wL>> .\ t II L^^Lc CjJl:^! ^ JTj"'^"' "‘*^ Li-uLi^l 3 ^^ 3 ^*^ 

- 3 ■ ^“'“ 11 ^llaJI 3 ^ ^LftJI 

^o^Lfi^LJ ^_^Jt^LlJI JjJ-rcJiJl 3 -* "tj 3 ^ 3 ^ tijub (jj-i^ Sji'L.c 

Jj3j-Jl J>-^ 3 ! • Jj>^^ L>-^^ 4 < 1 l" i I 

^ ' c,^ JL^Lj j j. < u j tj i.a 1 ^ "X t 3 a ^ jl-Ai 

^l_^4_jLjjVl 3 ' ^! ’iJjL>^ 3^ t—dJi iV" ^jLc. -Jjj-i (.iJLla 43 *^^^^ 
jjx. (^jJ! 3joj-4^ 3-^ ^U1 33 Vo j_3^ 3^* ““* L^ix 

3^c^ ^uTi^l jL^ 3 j_j.a£L1I 33 ^-^^ djL^ 4 -j^Lc 3^ ^ (3^^^^ ljub f_31 

Jjxjj jJlSj 3^^-^* 3-^ iSj~'^ 3^-*-^^ j-^ (1)^3 • LxLc T * (_3^ Jlj^^ La 
,4^U1 3’Uji-ft.iJl 3 L u n L-kJyj^l t^l (344>^ jl jla '\ * 

Lx * ^ < jL^LIIj VI 3 j V 3 jl>^ l>^ l^y 1 tjLA Lx 3^-^ (Ijla ^^3 

. ■ ..t I ^oJjJlI I ^_y^ ‘ ^ .^.~<l 3 j3^ 3-^^ ^ ^^""*-J 


4Jxl£L]l 33.>-^^ ^3^ 3^3“-^^ d a3* 1,1 3jL(_uJ 11 (_5-i£. 

fi 

kolsjb 3j>^LJI 3:i^'j-:* ^-^3>i3 iS^ cr^3 *Lr^3 L>^3^ Cr^ 

‘ ‘ ^ ‘ ~ * 13 3^33 ^ ‘ d ^' ^-3“‘ ^ * d I...[... I d ■*!. A i ^ jlj 

4^1^ j &y jx > L^^ ^ ^ I Ll^ 3^ ^ ^ 13 3^-5 * ^ 

j t ^ " T oj _lJL^ 3j~^ lMI a Ijl^ 2j^3 * ' “ '' 


4-jL^^. 3^^ ^^ 3 ^ I ^ 3-<^Lj Lub 1 ^iH 1 jJ 1 • « ^j-t-ti V1 




«j>lc| vJIb)I ^ IaI^kaS ^Lp (oS 


cL4jLiJ| JjkL:t-lj (jl ^__$i 4_>-l_djJl iAJlA t J i * a'l! ' 

Cj-^ ^ u! ■ *} (^1 ' d T J ^ (BjJukJAl j-l^LulII (j\j 

JL>. (jr^! d * “3 J ■ ■■J.* ^JLjJl->u 0^1 (jjl ^j.V"uuIl 1^ 4jU1 

*5j$-a_>iJL1 _)LjV 1 ji 4 r, I (j_A (t^jjJLl)) j ((^jL*Jl)) JjjJj-Jl IjuA ^ 

J L> ^ i M 1 \j^ (jl t U at ■i.Ia.l I ^ 1 f, u 

^1 tl t . .. Ml .4 . 4j I^lx. ^jL^JUQ lJiJ^^JIJ LdLub L>^ ‘“lS i jlrt*tln 

4_^lj__3e_j_i-ul Jju-Jjj JljJ-S-jJ 1 i}jj " . 11 Ml 

4-diSLj ■ ^.j LiJJj ^Jk 4jLj lLILI^^ . 

^jb 4^^ 4J1 JLj 4_l 3 d I . ■■ Ml . jjji i.ijJ I Jul till! (_J 1 ^jl-lm 

. cjLa^t.LI I t ^jlII jj^"Ml llUj 

I n '* j I U> 11 cJi^L-a-jJI a.U^ . i S" V 

* I j j ‘ ^ JL)JL>ijj ^LsJI Lo J-*. t-S " < 

JUJL->»j tlAAJJ L?-^ L-aj t “MI (J^i .SjjjJl ^\jJir~t I >|VI 4.^ 

J 1 ^ L-Jj j t llj CjIj-jLIMI J 4XjL^ 4-^Ij^ j 4 


(jl£jI LI 4 -)L^ ^ I n j^-jjuA ^'La 1 ^J1 jui, 1 4_^I Vi cjL jL j-J t 3 jljLi_uJ i 

^mi)) Luk ^4.^ La • * 4_ti<j <"i a Bjl^LaJI aj-^ 

^J '*• ■ ^"MI .«Ijl^» 31 ^j-^i 3 jljLiuJI ^L>JI)> 


Lkj-iJi_i V 4-i5C.l t Aj^-juaJI JuJ^ ^ j *»■ 11 , L^^l J Jui_j I ^ Ll^-4^ 

^jjaL Lji i, _M i. r» V L^ 0-* ij[^ ‘Lx JL^ ^^\J 

_ ((;^JljJ-5jV-JI » J^j-j-jlJL ^ A ' “J La ' i4_j£. t^jLS&Jjj 
(Olsanden)4_iiauiJJl JLe^lj (Olschiefer) ij,jj>Ji J.<iIaJi (>q 4 Mr. Jj^ -»J 
4 3-j,x..t-il jLstt-JI (Ja-5ILll ^i-Jr A.Ilj 

^ " “Ml ,Jjij) t.M n ^Llu-^I La-^ . Ij (^La^l 

i(Kondensat) cJul^ 13 ^jl Jj— a IjLstj lIxjL^ i-i 4_jajj^-3Jl (Jj_5_^>JI 
j-j-iSJI tjVj . jLiJI j_4 j~i iu11 (synthetischcs 01) s-^>l.l JjjJLJl dl^jS^ 
(JV—LiiJjj t J 1 n ~ mi l ^Lj-tVl JU^r? Lr^ U^ ,_^LJ1 ^j_a 
I ljuk (JjLxLLi_u LljLa M jJ 'i^ ^ jl3"\Ul ^Jjij—" M) ^LUjI 

4 i"tl-»^i^ t tl ^ . ^l < 



































AjUs uH-^ 4. jic j ~ f (^JlH JjIjJLJI ae—a «jJLl 1 a m ^ 

(kunuilicric FLin(Je)«(_jHa_^l^^l ^«jt_>JLj)> Lo ojjLi^. J-ua-je-j-uy 

^Ja ^ a j III tf-jJll tjt Cr^ t“<n (_^1 Jjjj-lJl CjLj gCI 

k5j^^-4Jiull al^jl (j-'i'V 14 .iLr, Jkujuajjl 

^1 cJuSLlIj ^LjyJI jLiiJI iCjlf Ll^jxVI iT 1_^ ^ i iit ^ ...U ((_iu_AAa1 La lj}j 
jl jia T * V * j_suj A*J ir I JUb j i ^ ... a ^ jL_t_i^jJl 1 j_A 

1 4-^^.VjL.faii U i^Ll a£!Jl Jlj.jl^^I I Jl-A La IjJj . 

IjLA ^jL£ Y • * * Y ^L^ •(j.l^-^^ U^ (_yiaLj.l>-'^t (jr^ J i n 

^ ^ ^ Y jL^ 

J ‘T' ‘ “^' (.7^ cJuL^I JL^ (J^ I ^ 4CJ 1 t~^j'v. 

jLAa 1 * .~«1 al ^juk jljL^ ^jyajJt ^j .4 4 -j..a->JI lIUj 

Ijub Jula (.IjL^LIiJj^^I <“■ ■ ■■ a 1^ . 4 -ljuiJI 

4 a-^llJlj tCjl J M tl a “1 11 ^llna dJ j-J 4 ^ ^ Cl 1 ‘ -j ^ ^ 

VI jL<nil Ijl^ ^oJ t(Jj^ “i jJl jl t 1^1 5^ J II diLc.1—^jVI 

^ ^ ^ ^j_i_i_ujl ^IdjVi ^ J ^ 3.^^ LaLc. I Lq ^ 't^A , jl£UL 

ji ).iiU IjlA (jl ajJLl o^j (j^ (_y^j . a,vj-V'^fl djLsLii^VI 

ii jl j^ (J Hjl 4_jl^ ^ L^u Sju-lj^II djLbLuiU^^Ll (^^^^dLiliJLl 

. (3:)LkuJt (_^ I -V3 ajJLl jl^ diLLa^ (1 a 
Jjljydj aJUJLj^ diLal ni"^! jjC aLojl jl_^ a*iL ajJLI ^a-i»j iljL^ 

j I 4ji£. j ^ i a ^ di Ld t I j£, ^ Lj 1 i La.iaj>. J . al ^ a 

^■V '>■“11 aL^VI (^j "* dtVL>J1 c ■i.lc. I (jr-^ • l^ 3~^ j j-^1 t a; L^jLaj 

^■iL i uJ ^ I n at aj-II jLj a.x^ 4-a.-J.Lat.tJ i diLffLA," ^Vl aJtJb j£ 

dJLub 4(JLAll (J^‘ ‘ ■ ■■ ^jnlcj . 4 Aj L< j* djl j-a *s (jy^ ^ "i-*j La jj-'v 5jL «_t.i>tL 


^lj_itJi-^Vl jjt£j j/Vt jL-til i«:LpVl <>dA i-i3—J jL^bJ-i^J j1jL_iJUja 

Lai jj Vi j-5tj ^LaJl ^ " < nVi 

djl J L"< i U.I1 f^y3 Cui 1 dll ja^li (Jjt a j aSlj 4jlJ9 (_^lJiJ1 jlj tH 

.^^LlJI lI^J^ jl jAa i * 4jiJLjJlj 'j . L* -. u^ll, I 



*(^l£ 6^91 OljjjJij |qJUI Id*6 «JA^ 


jLd 4_jL) ^Ij 4_^ l 7^ 03^ clu^t-i lju>> ^ ■*■■■■ A ^LiJI ^c_i_uja 

II1 j[4^ I) 4..ai£j JoidlJl iJji^^^-iJI iJ ^^^11 ^Lft'w t Ijl^-Ci ij^i^ 

<J^JU ^ 4jLi ... 1 Vt ^*j 4jl^ . \jj^ 4-4^il' SjLxftJt 

olio ^«_l 1L^I jl I jL.>i 4^lj ^4^L^L) j-^V 1 |3' 'j"*- t “‘ ^ ‘ ^ -!->■ (^1 ^1 j 

• jUi jjj 1 1 u (J:h^ 0^ i4jlij>Ji 4 ^LJu^1 4jwj 4irtna 

oil3 (_^ jj^i til ^ 4j 4^ cJ^ L7^ I» 4_4J 

^j.4^ . j1^4.~u-wIj ^ 4JjI£LII 4xa£^ C4jI£^ i IpLx 4-:ieIuJll jJ^ 5^tl 

(J1 4^" I iii^ ^Jp_st!iJI .4-1 cjLaLiti *1^^ (_yi«L£jLlJl jj^U" II 

^ “^4^ 4 I j 4^^' ^^j-t-u^^tull ^ I .LuJ (^jlll ^ '^~ ' ^^JLiLiJt ^0 3^*'“ ^' 

tjoiu jl (Extrapolation) ((4:^j-lll 1 ^41 .■■“<! J^^M JjjILJl CjLi-^^ 

i^Lilill ^ ‘ “ ^ ^ I I ,.. A I /I .^1 **X i . .. ^Jl)! * *^ 1 JLd_4 t L.4 JlJ>» (.PI (3p3^ 

. I^^lIc jPuJI cjLi-ftSJI 14^4 IjL^jui jl-iVI jjx. ^ u tj 

(JL4—jJl Cy^ (—Jl^G LiC,J ■ 1 ^ (J^l l>^3 

^-L^- 4—«-u-4 ‘ 'j ^~!t lIiL-jI^-t : jUi> 

L*. 4^LjJI 2 %\ ^ ... :^-^tl 1 . 1 ^‘“11 i"iljl^^ ^1 Vi ^ * 

^-LG t". a 7i^ aJJlilJl ^1 4<<14 -^11 t ijarill Cj\ ji4f.J ttl^54 Cj IjGLo 0 

Lp] ^ ^ (jr^* t4_GLliJl ‘ 'J ^‘"11 lUI jl4 C. CjjL^J .vl^5 4 J^j-J CjljLJja V 

ul Ljq Ij-iG L^l j^_ya _ 1, tj null ‘“*1 ji^ ^ L>.L^ i T ' * • 


1 ^ jlc jG-C. OLj 4^11 (jl ■ i ^ i Oj (JL>J1 ^ij ijl VI H(4 a j nG)> jGl 

f_^G.i_u i^jjjSi 1 ^^‘1^ j..pSL) (J^i CxjI^ aJJt c-uG-uJI CjI jl4.J 

^^yiaLG-^Vl 4 j.-4£i OaA^j C.4.jI£^ t^5lx4 Cl CjLpx£> 

t~ 1^4 \ jl^ 3j.a_»-VI f^LGLIi ‘ - ‘ ^ cijLiLgx. c-i-iL^j -.-t-*3a jjj ilia T ^ ■>■ i 1 

4iU ill 1 Ji A ^li_cti,4 C ). ..1 * 0^ 

^1 ^jGuJI ljub ni^ i 4 .aLG".uh.1 I CjLj^G^I 4,GA“^riJ.»t ^Ul (JjLX.4 

jiGLa V| N ■■^*‘' ‘ ■■ ^ i jptJtJl 4 jj4^ ^1 

(J^JLJ 14 n**- ^.i ;Jpla-"iii ^JLA i^jji 4j»"rii iiU CjI^JlSIJIj ^JGL^tJJl ^ni4>j 
J^G_>JG 4 ..i-oL>J 1 t"iUl_i^ -^Vl 3j_j .^n ^j_3_>JG 4_i-i3L^J1 cjULus^VI ^jJLl 
0~^ ^LG-cVI ^in'ij 4_4ijGGLl I -J 3rMl CjI^^Gi-u Jl^G L4i^LJw ^\ i3j.Gi-i-<aJI 

1 ^1 4 ^ «~ I I » i Cjlj)iinll ^jjQ 4_Li-g 1 ^ jlg^ jG-^ J>G->»JI (J4 y -0 




























J.1AC 


CjI ^ 11 ^klb^Lj_ul ^ ii ~i (~il 3 jJcaj t^^-LMj <a~<ll ‘ ■ ^ " 11 oLjI^-C. 

I—. I j i"i 11 jij-4-tj j^LSjJI ^ (Exti'cipoluteure) 

■ . ■ ji".ll lIIjLlL^ 1 LT^ ^ 5 '-^ LZjLiLa-tJlj ((j'^-t-a ^ il^j 

^ Je --iilli ijjS ‘JjlA* Cr^ ^ l5 >=^ 

i-liLaj^Ltil *Lo Jl^ j_j^j 4 j n U f a iCjLwLlju-i-ul ^1 (Lusul 

t ^ ^1 ...H d 1 "jb .!! ^Liiu 1 ^ tlr, 

«I jlA LL^ 

4 j 4 > '. ',* 4 <il^ i 4 jLcuU kI 3 .‘ 

^- 4 ->o ^ .M tS".xLfl L^Art>< 1 jJ..^Jl^JLI ^jijL^LiIij£V 1 ^Ltio tjiil^jLdj 

tZjj i <v*v! (_yKJl (jfi-C. ^j-a A Cj\jj, li a "ill ^JLA 

_ 3 j^ a 1 I u^ La^ t 11 tia ^ 1 ^- M < ^*i ■ ■■ ^ 1 ^* 4 l a~ •r^L 1 

4 _Sjjia V "i t .iVI 4 dKj \jjt '*■ ~ ' 4 ^j^ t^ll oLj^j-^iJl 

4 11 • 11 d SL^m ^_y£. djLa^^JjcLl <hZxjL^ 1 4!^ i 4 -^^ j ^ ^ A 1. t ^"11 


I d A < 1 Sll ^ 1 1 d_.^^ Lt 1 


j ‘*' IjlA a t nj^ - ‘ - !■* i <11 


Ju^ 


J_2^;-j-jJl <Zj\ j ^ 3 -^ ^ 

.(J^_^ jLoLo ^ 1 i a 'V a - MjLdjj-u-a L^Lili^l j^^lll 

^j_j_)j-iJl^ LkJI jj,_9 V .^"t ■ -ia L^l_Juj£^l tZjLj-a-^ jjLdJ^j 


t—*^L"»- ^LlII ijlal-La V ijljiLJl Jii^ l-M-* ‘1 IT* _} 

JjljJj (^Lj 4_^IjJ 1 4_iJjJll J tia L^Liii^l 4Jj[^jJuJl Jjlj-ll 

. 4_j:w^ Ct^ ^jl “ ... L-i_*-ujjj) 1 _^L^ 1 jL^oVl 

4jLd^^^I JI Cj 1J 33 "'*^^ ^^ ^ * t .tS.itI cIj 1 ^ 1 a^ 3-J^ *** * ‘'‘'*' “J 

4_o_>J,l jIjVI 3 JajJL^ 4^L>JI jIjVI ^jja LiJl A • La j-d^ (^.^ULoxa^ dAA 

■ In^^m iJ-A^ . Ij^ 4 a jinr, CjljLaJLl^l ‘.'' J 4i^ Ijl^ ,jt . JLa^ 

O-AuuiX^l Jl^ aj ji .>^11 jLVl l-fiL>> 4 J ilf^L I 

^JLdJ J. i >a_iH ij^ III al id~!I ^ a~i!l J tr\ d ij .5^^£j-£. jLjI jj-Lc, j 3 ^ > 1! cJju 
0 ;} 'a-j i i r * Lr^' jLt-u/t (jr^ cr^i O"^ CjLua£L!l 


*4_ddj«Ji,l 4.1 j.i^'kJ1 4ji^^^IlL1 j^L^JLI 4^ ^^ 3 JLLLM i^jJI <.iLIj 

^l_aJU^ fjy. i-u. — >*X\ ^ 3 ^ lII J^^_^-_>J1 

*.j.^i ddV A^. .~tl ...^j A ^LaJuVI ljub ^ Laj (^^La-s-II ol^j_iiJI 

^L^jljIj Mobil ^ Exxon Arco j Amoco P ^L^jul JjJ^ 



0 Jil£'<^J9l ijo follaJI Lo bk^ukS 


hiiiaj-a Toial ^L^ajul jt Phillips ^ Conoco ^LajliIj Texaco ^ Chevron 

1 • I J ' ■ 4—^1,4 *11 Jl^? . (jJJ j (.7^ -J ~ ^ 3 

ytA CjLtO^ L)^ 4 jLjjjJ jjl Iji^QjQ jJ t^LajjVl 

lIILLa^ LLa 4j| j-A ^ ciL>^^ 4_jj>.lj .(JjjILJI ^jja 

. u.5^ 0^ L-it^.ull Q*^ 4.j3-uili5L4 Cy^ cjI^oS^ 

^ bJujSk.^! (jr^ jl‘^1 ^1 jTt ■ h i t JlA 

f^3 Lljl VI 1 JLA CjI ji of 1 g 14 i UJ 

• La^V ^J^' IjlA (3^ '^~ • • - LIjV t^LuiJI ljub 


^ «jJ|>JI Mjll «>Uj MiSi) (T 

lEUR 4j3-^-L^^VLj 3 t j (J 4 *>■ -0 L^j—*j 

aj n<! l 4jlj iwFstimated Ultimate Recovery)) ^j^-jL^VI CjLJidJ Ijl "^1 


5^-4.U “ ■ 11 c_dLuLlL£^1 JlLq ^ ~ ■ i^jJl «I J I",11» ^Jjj- ■ TI A jK !1 

^1 Jiitjjjil ^j-4 ^^/iil.>ill i^jja j^"idl * i^Uail (jr^ ~< i <ij < nj t(_^jVl 

t. ‘ V J-^1 tjLi-ujj (Jjja dUj ^ ^ l"i 4 Juu^jJl J 4 "^4 H bjL^ 

4 f I lit! JUJl^o i^ya Ijaj—jj I^ 4 n 4jl V| aj 4 c. (±4jJu>Jl 

^L^j ^1 . IjlA Oj-A£~ (_yA I 

4h'>l II lLUj jjj m " I ^1 jL.>tJ ( L ^J) 4 ^ t <' 

4.^fl Ojj-" * * ^J J h ^J1 4.tJ| 1 ^ jb ^ A 

^c^L^VI A t A A i^jdl fOoi-dVI -1 j *1 Al...; > (J^3^ ^3 SbjL^lj 

41^X4 frjJLI jLjI 4 a I>t I i4_iSLjj^Vl SjLstlil oLV^l 4 ^“1 i 11 

-ar }„ll ljufc (_^-L^ Cy* I dj L-4 i^^JUJuJu (3^ 4 ".I 

jLb! 3jJa^ 4.fejL>J tj? 

S"!l J ^Si\ LdLc, ^ ... 4 11 3jj-i!ulll Clil^jLdliJl JlILl^j 

. Ldjl L^ic 1 n, wl3 L^ CT^^J 3 i L^~ (IJiA II 4 JJ ^ C^l ((4 4Ji i S! 1» 

ji jl4 '\ * ■* -J “ ijI J J ‘^^1 (J—4-:*-4 ^ J. i 3") 3^ -V 4"t C 1 ^ ^ i Y 

3L4£.I (j_ 3 Jljj V 1 j—A fj-A 4l^«ll 4 _^IjlI 1 O-llSj .(_y4-alj 

^1 V| .^LjlII 4 J—4 j^j^-^Vl "ill cjLVjJI cj-jL^j *>Jj ^ '*^11 

L4.1j^j »jI^ -h jLT .^■*Xi 1 4 tJ ^ 4^ Cjj j tl clji^. 















'L)^j 4_jv^ . U . 4 ^ jt"ill ^^ 11 JjJ til 

ciul^^ . ^LiLd V0 0 * t".«l SjjjjJI (_yJ| \ ^*V^ (-7^ cIjIj-jjlSIII C-Ajl^^ jl^ 

^Vl ^ ojujj^l oUai <o~^l ^ c-ujoljj jL^ cjIjjjl^oJI ^ju^ 

t~-*i > -i ^ OjIS 3JliJL>JI »-~ti ql ^1 ilLIIjuI ^^Jju (JL^ U^ 

.La j^ ^1 iCjI^Ju^j ^LLu^I ui" -L*^l jjj ^U*! i4ij ^ t [1a . L^j^ j 

(JJLt-jO (jl J-AJ V| ^ L 5* CII a L^-al ,ni"l *sl >*U 4_^J[^.J_JI lZjIj 4^11 ^LuiJ 

.4^1jJI ^ i4jjx4uJI cjI^I mm^VI 

lilJj jlIo ^^1j-1II Cjjl^I jl^ ciit^jLd^l (jf tU'v^LlIj 
. t^ O^ Lo^ O-jI^ i1 <L3*.^ Ly^ tAjjjtjJl S^11 

^Lojvj JU-U3J L-*JJ (_y^ (jr*-*^f J_5 j 3 LLA ^j-^ 

JLA jj-a jJL.>Jl Jl^-I frj-ll (_y^ (j^ ^1 * iJ-ii^J-:' jl jt<o Y * • • j. i flj(EUR) 

jLuILj -^Vl ^jj ^j\j 4^ (jV cilijj (Lo^f cIjI^i V rt"iTl 

.«(^ I » ^j^JiiILlII d >II La jLd Juo 

I^jl^ V * cuLlib ^1 (j^ tg-L-ii^ La 1^1 iTl 

^"ill ?- ‘i-~tl ■ mfl Cy^3 Cj^ Lo jid g 

L^I ^jj^jlII olj^jLalil ^ 4 ^ cjI^ j I t“i ^ 4jlj ^L^l 4 £^JcLlJI iL^l^ 

- U\ i TI ^JLA IjJlC (jl VI (jl 1^ 1 

■ > t •*-" * ^LjVLd tpVj-^ (_^| 4 _i_i_ii11L ^Lj 4_^j[_^.^_Jl ‘"*1 jLi d 

jj L.i^.!. 4,aj_^“ <.<iLl 4 J ^IL-M IL-uVIj ^ t I 111! (J^L>* (j.x ‘(jjw *.7*-t-*i-'>‘ 

L7^ 4Jjl Ti t III Uj‘v Ldij^ iLiajI ij-aVl LlA 


gl^Uit taJUA&il (i 

CLiJ&IjI (_^^l CjL. 4^ JjJ-ajJI (JjiJJ56L>» I^jji ^ 

^11 4j-a-S ^"ilj-j. L^n (J i^ J J (I 4 1 jj,djJl (j.^ g i gj 4 

L-SJLtilli (^j^^^.jLjl Lu.-^VI Jji^^)JLJi (jjo 4 J. 4 SLII ^ju^ (3j^5 * N ^ 1^‘wLjI 


d AI A~X1 iLjsji i(Jji^JLJI Lilij LT^ (J^glLuij L^V 14 jlr 

(_y!jijJi_jJl JLjj-tfDjJl J d g Jlj>-1j i^jLdJl 

1 V I ... A I ^ ~X < , .. I ^ ■ I" ■ I i ^1 ,c<;ilj ur^ JiaLLlI 

- (J "‘t I L^j^Lul ^^pll oligCll j 



'i^le(oJlaJI ^ lodkooS^L^ p5 
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^'Ljl^ I A .^rX 11 " .11 ^j" ^ 

4j1^I^I (J.u. 4^JI (JjjJi ^ ^ t dlj <14 ( hi^M^Jin (^jJl 

Ijub ' ^ I ^ -TBJ t4 jjjKill ^IjlI^Lj ti !n I n^Vl ^0^ <~iU 

^L^jVlj Jj-lj^ll 4-:wjJLil ^LSjVl (jpo ij.ia-*J 4_d4jj «^j,tal j~ 'fc-VI 

t ljul ^ji• 11 ^IjlLiJLi ^ ^ ^' J‘ 





























Oj-Ojj-uI CxjI^ j^^iojJJ 3j^i^l,l 4j-ua^^l (jl 

(PciiDconsultants) 1 S A .,. oJL^ oLo^ijtll 

Sjjl^Jl (jy>^ (_^ i«HIS Energy Groups 5_ui__oiJ_a 

Lijl ^,i (_;r^ tCjL^jliIi llLIj cIjI^jl^ 4-al jlJi jJj i -^tl 

IJL^ t Jj I Juu L4 j.^ ^J_gi-u-tt,iii_g I Jub • Ll^! Aj.iu-n.'^ifaUll 

(j-SLo^ .lLILIAJ LLA J^JkJ ^Ijl x^axJ ^4^11 

(clL^L-uj (J^ i ~\\...,..jl 1 

^1 LLA i^jja I.CjL.4.u.j^ JJL1 1 ^L4 i^Jliolj CjL^jjLIJI 

4.U 'W 4K I Jl^ (Jl o "wj Jl I -a- 1 CjI^Jl.4^1 ^JlA ^ J-al t ~n 

, j 4 I 4_dj.ju j-^l * I U">» Lr^ [^j 1^ *~ j.L^jVl O' • 

0^^ ^ li.v A 1 111 j 1(1 Gj S^LdjVI i L_4 1 (J' j j u 11 

I Al l CjLaLmVI ^^A£.J 4_j-i-uLl^^I c-^lj^.'^li o' 

• t-iJ 1J I ^ * I jLlJLcu j .■ ^ 1 ' ^' ■ ■■ *1 ’ ‘ ^ Ij ' jl < ■■ I 

O^ 4 ^ 10 ]' -*1 **' ^ M 4j^ iOjJL 3b3-Li-u lx a j . ... i!1 4.J ift aVI I—flj-tJll! 

^ : L^Xf. t^lj.^1 (_j >j 4 I tiVI 1 CjGL»Lu>-1j CjUbI 

^ .^LtJl (_^ L>^ Ijj i^r (_yA 

(jl 14 !^ ‘^~*'jGl^ ^ ^j-^^* ‘"*1 j ^11 ■ 

^ i“tl i~s\ .1^ ^ 4_slji£^ ~0 Lt^ ."tl 41 w.*0^1 1^.:%.^ 

o' jXjj d_^tl ^_."J1 l»LaJl jJu T ' • • (0^ ^ 

j^ ^^lj3 ‘ .j^ '"U ^ ^ jjlc o' ' ■*v'^ * LSjLuj j.t-uJI jl^oV 

y A 0-* 4.51X1 Y , T ^1^ ^L^>XxiJl j^Ljjy JjL-ft-4 ^ ' l-juaj| 

* ^ 1 4*1«414 4^1j-sejj-ul j^joXl JjjUJl 






Jl_4__JyJl J. TT 1 ^Ull ^ l^ HI J 

3 1 1 4 r.I (jT-if- t ^^l_4lj ^Llj HI (jjlc 

(JJlA J.«_>oj .jLl^VI cjULo 3j_c L^jJi 3 
oWlj 5jl 3 ><Ji i ^ i*i d (_^JLCi 4..%^jL^1 4,i ^ ,},lI 
—uj lLI 11 a j . 1 <Q 1—iJI I u 

^jh ^^l>3l.iJ1 4_>>L3 _:u (J-3-1 L^ ■ Lrkj \\ 

(_pJl 4 jl <1 r jlj—di—tuV 

JjLp V 4 l 7^5 .4.j^aJ^I aJJt 

3j J Ljo ^jLc ^^.iJa < 4^L^-Lli j^jJZ. ~*^ 

4_j_Di.j^l cjI^LLxII *,j.u^IjlJI (J^I 

(_yJk tfJLA ^jl .^j-«_>Jl 

Jli.jjL.^1 03J J "l ^ t i ^ ^ “j (.,7^^ 


c.<.4-ft-i.^ ^jjjJJl ' ^i,i3"llj 1^1 i(,u.^tl 

V 4 ajM >Ji ^1 VI ' I 4_j^ i 11 

5jj) ft.Lii 0 4 ^j_^Jjl^I jjijiJLI t—iJ,cI (jl L^-jL:. 

JjLA Jl^i (jl-^ I d 33 ^ ■ M i'Lit! 

i4Jol_HI 1 U ^ ^ j ^ j *.* 


ijl d 1. 5 ~.H a f 1 ^ ,xt 1 1 ^\.r II 

i-Daqing j-a ^ni* n 













JJtAA 61 ^ 1 ^ 


jL^ I \ 511 j 1 ^ tTl a jLiJlj Jj[^ l li 

. j JljlII Jj_^Li_u I jLa__til jL-SJI ^1 1 1 V * 1 111 itiJlIijT 1 1^1 J 

t ‘J ^^.^->JLj (jl^Li^j Ojj ‘j ■ g (.iifadj 

Ijl^^i^ ^j^_i_ujLflJ I n (j^ 

ijicaLj «ill ^^jfti.iji iilntl j j. i .4 L^j ^ ^Jul 

[jloLi i^A (LiJljLjT i^ 3 ^aj ijL^j ^-5tj (_yic. 

i«s_i jL^Vl ;Jj■ ■■ * w.tl 

jlsbIluu i_)^l-iJI jL^Ij .^m ^_L^_i_u 

. I lJ t ^ '^~ < ■■“ 

L^IjIju ^ cjL-uIjjJI '^"'j 

j>d^ j! j^lolVl (_ykL LJu^ tijIjLiJI '^’■'j Qj I diii^ 

_ ciii^j^jLii j.^jj 4 ^^ u 4 >j 3 ^ 1 ^ A cjLutjuu ,j\^c1jm-a (l^Ijjji 


Iaa . A^Lui_iJ 1 UJ -a 1-^ "... t 1^l£^ 

s j_jJi^L^ iJ^l£L!lj <Ljk 1 -^ll 4 Uj .... T1 udij 

f 

aJJt ^1 VJ . 4 Inj I ti I II a, i ^ 1 t a <«"i ^1 JL3 ijl-^ ^LjlII iTl 

4 jiK^iU J 4 *11 i^VT AjV * A tjJjoL^lj 4 5 ^ s -wil j“.... 

'Pd ^ ^ ^ J ^ t_^l—Ui? 3 . l-M ^jj- L)^ '4 U>J ... .!! 

(gravimetrisch) 4 _^jL:^l 5^ odW^ l>"W^ t>® Jj,» «» 

(J 1 1^‘i 'vl ^^lJLo ^jjl 1 "iTI ijLA lIUjj - 4 ^\~ 1,1 ^^-3^ 

3j|^ Cr^l Cy^ *Lr^-P 4j ^la CjLbjji^ cL»jJl>. 

r <■ <j!LL4ii (jj 1 '><1,1 I i 3 4 t^^jjill SjLaJj ^^yJt \ 0 

4^J 11 ,) a! ^ * >4 - p * 

J^L:x Ct^ (^yiOjLta&S. c-d^Jt3JI 

(_^ r.j aLujJI jtjll jLi-! jLla t(seismografische) l>"W^ 

■ Ul ._>> ti O-iL^J . jL-L^af 4 • .>> t 1 jg 3 ^ ^ 

ii*\ t i“i 4 LajI mi "i il jJ.1^1^ ji ^_iVI I j_A 4 *; .»! Ml 

4 J t"'V .^."Tl 4 • al^tt ^~Ji ■ J ^» JUC, 'J • ‘ •~n ljub 

jllojj OJJ ^3^d3 - aJjLxm 

a! J »■ A ^ ^ t^\ Ij jLse-djVl 4h'HT (2A4 







I ^ «L^j.^JI djL^ c^L£j .jL^^—djVI (j^ ^ ^ ^ 

L>*^^ (j^ ^ 4- . ‘ j ^ o' ^! if^y>^j'^\ ^ ^j£. CjLja^U 4 (_7l^ 

- dj^Lj^ ^ ‘^.* ^‘ t jg * I 

OjI uJI f.\ U1-)| I" * 1 j 1-. n ^ I ^ 

1.JIJ*1 ■!■>■ ^ju^cajij i»l^.jJ><„ll i4,^IaJI 

O^ V IjJb Ll«^ (_^ ^_p-3t3 ij^l^l (jyS^ . 4_^1 j-ftJ 

t<Li liajVl S.i A (jj ■ '■ jJJl i^ti [jj) ■ '*» t ^^^ (iVj^ 

jlj'i/l ^j-<o 5j^i.m CjI Mtli t A:^ljjr‘fcj.ul *^11 JjjjJiJl 


V tf. 1^ I 1 , d j! ■ a I . .. t 1 OJ I^^^JcXlI L) ^^L.lZj^ t 5jg->t L I 

^liiJLj j I Ti 11 (JjL^tj i <t ij^K j. J~i^> J“^' cr^LxJl ^ ‘ ^' ^j1 

JL^Ij 1 jL-j-d-HJ ^IJ-q-U 3 jJL->JL 1 (Jjal^^ jlIL^ ‘O ^ ***" ^' 51^ "i 'wH l'^Ij. “Jlj 

^_^Ijl!I jl^r<J>.Vi ^_y3 ^^-^j.j>Jl ^jl JL^ (jl j_A lIJI jij IJLA jj-<a ^q_aV 1 (j| ^Jj . Ju 

I I o[^ (^Jl^ “—LT^I ^ ‘ * L-4 I . L-UOjt ^ 

A.jj>>LiJ 1 i ^ j' ^ j^^jjlI 1 ^ J-3 -^J^ ^Cf ^ A.j_JUiJL^ 

u_3jjij (jij t—al iii"i^Vl o' o^ o^' Lr^! ^1"< '^fcj V tA^lmJl 

(JT^ o' ‘^ * ‘ “ J (_y^ (jOLb jJ-4-3 V "l I n')l\ (^^^1 1^ ^ 

1-Q-Lj.:*- - jJ^ ^jl L^ J ^ t .,. ^“iJi ^j *•^O " at^"»-ltl 


A . 4_ajJLj '^"' ^ Ij^L^ 4.^1^ LLjI (Jj ^ t ^1 jlj^ V LljL^ 11 JlA 
4-^JlJI-j 41 c"< 'a- a 4^^)Lc 3jjLall 4^Lua.j>.yi <■ ijlLi-uVi 

“Hj ."tl 'wM 11 o>^ o' 0^4J iCjLj-iJaljjJl 1 a>.i ^ t'l 

ttj\jjlj_uVl (jJl Aj^LjtJ *j-l' tjl ljub .4 _u3L>J1 

^^jJI jl I iiU ^jLiii-J 4_^Ju jjTiU jjJlS-jo u^ O.^^ (J/u^^J-ljjVI 

(3^LLa 4l«.IL>J.l i^Lx4^ ^J-.-S*!,...1 \ ^l^i>rJi.„fa*iVi 

‘ -'ttll ^~*j i^J>—A ^j£. 4j^ .1^ ^^1 lLUjL) A 14 ^u < LI ^'j' ^ "< ‘ ■■^' 

j '^ll jLji-! j-^1 (j-ia t jj aj"!! i2j\ jU r J-tia_Ajj . JjijJLJI 


CjJI (_7^' 4j •j it^tl ■ aL.~ a '^4 L ."m. ^J_i^.%j 

^^\-L<iIjlJ 1 [JaLuD J-ij \S3^ ^ 1 , M-ud 1 SLiiu 

LT^ ^;0 " o! 4 ^ *J (^LaJI -. . .. H (_ 9-i£- 

ujj^i *CjVL>J1 Jl 3 ijjl^ >4j<t^ll Jij,ljr 4 
































L-dLJuJi^Lj jL^ :i-Lal I "k] cjVL^j jl^i 

d a L . ,A *. j ‘ “*1 jl ^ ^ j 4i^olj * ' J ^ CjIoLoJU 1j.4L£ 

(j1 Lik^L-d—A A ^ j ^ '^Tl Ij_ [ i^j" (4i^ IjLjfc Jljuj 

^_yS ‘ * Juu ^ (j^Ld .i:kLjVl ‘ ■ 

CjI jI 4 *'^ ‘L.IJL>^^^ (jjj ni 1 (^ < ^ II L>^ (Jji. xti<r> V] 

^3J * \ c. j^ 03^ jlSkj t '.» 5Tit! 

. ^LxJI «- <1^ I ~J~^ • 4^^Ja-ll 4 _a Jl^&juuijo 


LaS tdjyjuv (J^.^ 


Ulirfj«) UU^I Ifajtt 

^jSjj^VI CiLiVjJI 1^ J t ttlfl“tJl 

.i s A i^Ao^ l 1_5^ ^ ^^" 111 d 11^11 cjI^ 

3 c. L-tijj Iju jiJa idjUjLj t_ 3 jij-jm j ^ ^ iEdwin Laurentine Drake 

jJk ^1 II iPennsylvania 4 jVj 4 ^itl^l Titusville 

VI 1 ^d4 f. V djJi^ Lr^ JL^ (<L^L^ 

< It AI uiUj (((^Jj.^^1 ^j^j-^II)) 3 j~‘ ^ J* «~il Jl^ Ijl^ «L>.Lm (j^J '(J:4^ 

5JjJ '^ll Jj^jJI 3 jLq i^tjLsuj^l jl^II L^-s-aj tOL^^^_uJI 

'0^ ~ Cy^ 4-jI^L^ i^jdl oj^II <-il)jJ 3 * ^ . >1 <r *^! Aj j^11 j 

CjLjIa^ OjI^ ^IJljJI • l^j .^.A 1 ^ J«.Lun^ CjJl^I Jl^ OjI£^ 

ij.±x^^ Cliij jlaj L>^ idj^L^I 3^ l>^ i_.4j.2J^I 

. JjjJLdI d j . ..1 . ..Vi d_j^jJj.j-^l 4^j.jLja (jir^ 

3^1-^ 3^ ^ ^ L* 1^ ( l-^Lai4.41JLJ I jUVl <"< I 1^ 1 I A tJL T>.J 

ljj -^1 JL^ 4 1 i^^TI jldVI cjI ■>■ i^l 3 L£j djujLj^ 

(_^l 3 ^^) u>*^^ •Liui^mi jLjVI 3 jlh-^ Ijji unA ^d^LLftLlj 

Li^L^ 1 £LLa d j!“ ■ 11 4-dJa^Jl 34 ‘^d 3 !-^ 3~^3^^ ciJJj * 1 ^ j ^ 3^,‘ ^ ** * 

.5JjjJI jj_u^j ‘^11" n * ojI^ lt^ t4 j^j^VI cjI£^ < »U 
oLS^j—*1 ^! (Standard Oil Company) J^f jjljuLl 4 _Sj-_3 c3L^j 

c3! ^ d^.^^ r..\\ _ (J. D. Rockefeller) ji^jj 3l^j .4-431^ 

"II 3 I—' 4 ^ .^.tl ^jl^ ^ 3 ~^ A^jyJuj 1 jub 

\AV^ I ^1 tjj ^ 3JU “ J ^' 3^ t ij aTi II Mill 





. t illn 11 a Ca^J J—*J u I I ju~t JL^ CjIjVj 

4>JLA J ' ^ ^ i^J jl 1 I iiVi t-^jj A,! "i ^ 

\Sj~^ Cy^ (Jdi^ Jij1juLj-i_u 4^j-*Ip 4LIaa 0_>u Jl 2 jLS^ t^'ij ^ :4^jVl 

^ iuC. ^1 uLjJI LT^3 ■ ila^i 1^^ iamM 4J_dLjLli cIjL_uiJuo 

51 ,:> *(jpjL-ujSL} tj 1 f_^lc c. (^|^)jij^iuLjtJ I ^j, <511 ^Iju^ 

... <v" 1^ d 4 i?L (Jllljo^Vt j^j-. i. -fl 

miJI iZi *L,)^..^1 j^) -ij ^^1 ‘j^j Ll^ii jjjjuj j^j 

fj^l inll dJLA OjL^ ^ i* t 1 1 - t ^ I .<L^L£, jLjtjf <Ijlj <L^i i t~irtlV Jl^ 

jl Jl£, Cj\ iiiiiijJLl ^J-A (JltiJi-al 

.4^1jl!I lZjIj^^-^ 

cjLaJsIjJIj 4 j 11 y > 1 11 (Bohrturme) oljl a ■%.!! lt^J 

-■ ■■"^ 3 -^^ ct^ jj"" i LiC“ ^V 1 'ol>>j (jLsc_l]I 41>3LjlI1 
cr^ jJl^i Ji-3111 jLxo SjujLpJI La 3 >.^I dJL^ jJ' ^ * J 

^jl ^jLjjlIJ t LJLc. (3^*^ u^3 *c>^3^^ il>^W 

^joiL^ jajLfllil 3^ *3^3 L>^ 3' 3 ^5j3j.>iJL1 

(j^ i3^1j.:>«Jl (_3.5 J3-1 5jj) rt>iU jLj^I (_y^ jLill ^VjuI 4^li 

3^-i ^«Jl£. (j 7 ^ jl—JU3 5 j3 iLtk 11 jLiVI 3-^-^ (jr^ (Sonden) nil 

^.xjJt 3^^^ 3 jljLuJ 1 ^ ^J 4^L3^idJi 

^li \ Vii^l 3 JljJ' w t ij IL-ut Li!>^ ^3 LT^ ^3^^3 *^J3 ^ 

‘“d 3 .t^tl ((^J_tli» f^A ya «:jAI iCjl^^J9e_3Jm 

. j-L^ J33^^ 3^-J^ 3^ J3>^' 

4 Cj1jj) 1-^" tlj ti—djLaJll '.^Jo lji*jd1 I ya 

3 I ^ !!VL-3 lIUj juLo d- A L 4 . ..1 I 1_„I_ '|^~ ti l_^jj_5>^1 

^ m11 J CjI^L4jij 3* ' 3l^1A~jJ1j 3 < >^“ -^t! 3* J*^3^3 J^' 

t^i i^^ i 4 o-iij (_y3 4 5 jl_»_jX! oLjV^JI Ij 3‘ii^ JL_3 

3^» <idl * d ijjL^d ( jljJljcJJI 4j^j lt^ 3^3 *^' U3-^^ O^ CjLl^^^JjJI 

«Jl)ljldf CxjI^ 4^3d3^l aJJt ^ ^ ^ *333^-*^^ 3^ I .j3r.tl < <^i^LjiJi u3j1jl1I 

iJLil jL3->JI , ^ J J iti~i lIiI jl^r Cj 3/->.I *^33*^^ t"4itl t jlb 33>^-^J^ jj)^ a 1 i 

. La^l\^ ^-^3 















jJj) j 11 t(M. King Hubbert) **11 O^J 

^1 y ^o'\ cr^ J '“* <3^-^ 4^^ ^ jJl 4 ^j-i!^I i^jJ 

i^jj^ ^ ^ t j ^_ ^^IoLIj IjLui^ i t“ ... 4^bJim ^J[^-IuJI oLj^o^ 

LT^ Ji " * J-*-^ jdI^^ j ' ** ^1 <<1 ll _ * ^ ..tt 

4.%^LiJI ^,.<j5 mM oLiiir l^%Ii ^jijjJI L^^I^jIj .Sjjjcv 

^ l ij ^ jL^—iMcdjJi ^ 4 *> * ^7 CJj _ i^Jb * "i-I* -L^1 ""'^ ^ 'j**N *‘‘^^ 

^L^j i4jl^jL^ Lr^ *(jd 'arl* i n ^L^jV! jT-oLa Y ' • 

4-^^^ iuiJl jjT JL^ C^j^yJb (jt^J .Cjtjj^ ai <*Ji ^ILi A j7 cZjL^.uj.u^1 

.|aljVl i^j-a ^jj (jL_j—i-uJJl (jl (_jJj (JL>JI ^JLA 1 4j^-_3t_-M4JLJ 

4J ^j^jl^LJI ^jja t^di jJl L-^ (J A ■ j ^_<u iwj-H <u 

\ oj4 Ct^ L>^ Ld^V j|cjjLJl 4"i nl I lS 4 t Juk (^3' 4Zlj^lniTj 

^LuVlj j^Ldl tlLIii 1x1a .5jj jJI jL jlS (_ySLjj-jaVl ^LjjVi ^ ^V ^ ^Lc. 
d !l i>l_^| l£Li-uVT “ j_li i^^^LLa LiLa-AI La -j--■V 

juu 4 ^.^.~X11 ^ i j **-jj4 ^Ll!I ^_^ioLlI1 djL^ ..*]j . .X11 j» 

Ijla TJla^ ^ u^ *■ di^i<M^ 4d^Lx.( j^^jJLI 4^.™»4j^Lc.| 

. J ijt ijVt jjJS 4jLij JL^ l^jJI i^^j-i-uJLl (_yi^ 
LiAJJ L^ JLAJ ^ IA 4LdJ_L.u.lAd 

La CjjL^ JLit 0.9^ O^ jlS^J * 4^_%^Ij 4 Jd Al ^$3-^ 1 Jufe 

V 4 A, i V~ 4 ill! i nU lyi ^ * * , • * * 7^ udLi^-fl . jjA 

i^l j ^ I II ^i-Jjl j^i ijj .cZji^ IrkA (jA L^-aLa-C-I ijyl^ La 


4 j d 4>1 4J Vl I ^ >7-lj| jjf (^1 0 * /.L->...j "11 

.4aSujaV| S. ITT "ill oLVjJI ^jLaa 

JoLaIliU ^L-JUU i^jA 4ij^lo SjJl ii.ii.M.'Skj 

4jV^1 alx^ (J7j^ *^3 7 *.4-a£L^-aV1 3, i •*■ "lU (jJj[^" ill 

^L^ 1 ^ I . 4_l!ji^ "< 1 !i (^^IoLlX7 1^3 i'^ (^JLjvl i LSLi^V 1 4 _ijL>- ^“ * * 

-V j i^j i^jA L^ La ^LIj ij-fuu ((East Texas » ^ ^Y * ^Lc. t u A"Xt 
L^jJl J—J-^7 * Ji jt jl -q 0 - 


djk 


-11' 


(^^^Lj_u£Lj ^Lit^l ^1 ^^aVI ^7 ^1 .Lj-uSL) 4_t^^ ^^La» 4_i£[j^^a^1 

(ji^. frjTI t 4 3_^ .*-iiljij*iMiiJI 4ji£. ^jL^ <^jJ7 ^j~ I iiU (^yJl (jVI jj^rtV t1 



^1 ^ 


Jj^^I! 1 ^jlr. OjL£^ 4j:^ljjVl lyu (jjLaj \ a J-^ J c)-* l>^ ^ 
iJliiJLt Jj ■ - - (j,i^ ^ ^ ^ lY* * ^ i^lx. ^Llj|_j 5^^ m <lL>-j-II 

1^ L-kJ 1 V * • t~itl 1 Ji^ jLT ^ \ * V ‘u-uU Jj(_;-ljl Cj\i^ CjjL^ 

(jL^ .U ..,j~ fl jj( (_yjju (^jJl j-joVl I ^ ^YA ^Lc Jlj>.I_^1 

*T^>^ ^ Y * • ^ ^Lc. 

JjUL* o' ^ 1 j-A ^ U aj . L-aJl ^ V * (^lj->. (jy^ iS^J^ 

(^jL_uj Ci •*■ 1 u^] iJ^ <S^ IL^-i-ojjJL I (^yS t -1^ 

5jL_jjVI jJl>oj 1 ^ ^YA ^L-C, tIjjLi_u (jyjJl 4 _j^LIuVI .lU.S ^ i4jLll 1 Jlj>.1j 
A A , 1 1f' till ■ t jLVl dJiA 4 -:^^^-.^j_(_uJL 1 CjLj- 4-S^ (jl 

4^ 4^I ^j-a 4 jLLLj jj-A-tj jLj (_yJ1 ^I 

4_Jjjj_j_L!l (Jj) ^'»J1 ^JLA 4 j.JLc jjk i.lS'v^ULlj . 4-2 ^" i uJLI 

^ ^ ^^ « »«*< ^I ^ ^ ^ A . Ln . .i^^i t I ^ ! I ^ ^ ) 4 i5UI 

Jl^ 1 ^ juLj La4^j t Lalx. ~VY 

^Lc, 4 Jual 1x1a DjjjJl jJj_5_>Jl alxJb (_^ ^Luj^l 

Wtisson jJliiJLl ■ ‘“ jLALiJ^ . ^ ^^ 4_>.^^_36 .jj-*j_L 1 
j3^I fjjA 1 J'>? ^ J-S^l i Jl^ 'iS^J-^ ^ cr^ 

(J^Lj VI V ^ I I ^jj_3 t^j-uLni^"t ^L^Vl c“.ta 'V i^_yA (Ji:>. 

i ) ^V0 ^Lc jJl ^IjjVi JjULA oW! 4jjjj 

4 I Miillj j^S/1 tiliji^^ i \ ^Y^ IjiA ,j-4 Jji^^-liJl ^1^ -V“i I ill 

^JS Lj^i I j-A el^LljlJa . Lal~\ 4-Jj Ijj-jii i^jlII East Texas ^JJj 

(_y^ L^J (jl^ 4-.4 ^I 1 j i ' uC. i^jjA III ol 4_:^L^Lfl ij o~i III a 


^j-a jl jSLoJ La JlJ Jju lj-4 Luajj .CjLi^^\jJl 

(_^lc »Lat t U,4> ^IJ »^L^ j1-jV1 fjyA ^Lljyi cJtd^ 

*^l^i>ciILL^Vi ‘"'IjliljjLxl 1-4^"....1 

^1^ V~ <i»Vi ^J^Lla Jjg s^A (_y3 SjjjJI ^L^I LiV~t i(_;,-UJLI i ju^ 

Lla^j ^_y-l^ a \-».~Tl 4.jSjj^Vl CjLjV^I jjs 4^L4!iJl 

jU 1 alf t^j^l jj) jla T ,X (^^IdLULl ^JJb j^L^Vl '><11 

j^^ia ^ , 0 ^ jL^ JLd3 i2ju jJI ^ ^V \ i^Lc. jij J^ jLS ^IojVI 

(i Aj . j-jLi9L>Jl 'J Ljft 1 al • .'^\ t^jL^ La 











oW! L^4 ^j 

(J JI <Lc.LLl^ Cilf ^ ciUjl^ 3 j '^~ 4-jjl Ji^kJI OjI^ ^ 

(_yfl jLiVi J <1 V. ijj-^ lIjI jij Ml 4^ ^]\ fjy^ .jlj <i" (iiL 5 jLjJl_:k 4_iJj(^_jj 

* ^ ..^ i ‘ ^ '*'' (“*1 I f I i... H ^ U»t^.^.!1 

t4^LjLA 4SUia frj-LI cjLj^LftjJI >^1^5 

t-7^ «jJLl 4i^ IjlA (3^-^-^ **--'^J iti^ll gr Jill V (Jjh 4li j<tt!l ^L^l (jr^^ 

.SjuJl^I 3^^-^^ ^i'y <11 cLjJl>>I ^Li V~ (>il 


4 iStj^yi sj^^i ciUv^i *f]* ** 4^>j"^ ^^ioLid 

1 ^ Ot\ V~ i mI t ■ 1 j liX^J ‘t . 1 ^ Sll jljba K. ..Vl 

3jV 3jtJ “ K...VI CjIjuj .3^Ljl11 3j-^ 1.1^ "wj 4iajftlj t tK" 

IjLJJ 4 t I n Lh® V*! I Iij (Jj^^JtJl 3^J - ^"*1J *J~ ‘ “ll ^11^ a 

i ) \'\y iMcArthur River cr^' * Jjl cr^ 

Prudhoe ^^ ^1 t 4 -jJL^>.'ijJi LSu^^t 3 ^^ t lt li ^ 1 - 6 -* 

i'wLl^ Laj 4 Jj(^llJl cjLajVl Ju^j ^ ^ c3! ^ ^ (jr^ '*■ ^' Bay 

jl^ (J^ '^11 (j^ ^ “''(Jj>-^^ j *'" cjLc-L^jI 3-® 

Juu ^1 1 4 1 ^ lLiI^U^ LLx>. La fu4 ^LiJLjj i^jjL^ jJi^l aI 

. I^ju ^ ^ljj'i/1 ^L^jl 3 I ^1 • ^3^^ Cr^ 03i^ ^ ^j.^A 3^j 

^_jU V~ Jl5 3 ^ ‘ jLjJLSelJI 4_:^J ^ (jy^J ‘Ol3^-“ . i • /4 

L-tiajI LSLi-uVl ^jyS i3'i3JI llUj jlIa t^LJuVI jl^I IjlSLaj .ajjjJI 

Prudhoe Bay Ji>. o^J .^jLilil 1^33^' ^Ijiitlt^i 3 ^ 

^311 J[hi\ 3 a JLJl ^ 3 =^ La 

sjI^ i^ju^ ^-^^3 ^(, 3 -^-^^ 3^-'*“(3 ^ -vj aJ^l 4»ak^ t^ijsu 

.^Ljj^l ^^3 (3 ^ 3 *'^ ‘L* ii^W 3 ^ jL^L jLiVl 3 *^^ ^3 ‘<^ll 

^_^iiiaI jl3£ [jjb 3-^ - (J3>^W (3 *^ j L)^ 4 jIa*!! aJJt 31 ^' “ 

* 3 -^ 3 ^ ^ 3 :^ (3 *iJ 3 "‘'* j 3 ® ■>“1 1 IIII (Jj 33^3 3 * U 3 ^^ IUjiLII 

. frUI 3^0 Al^“ij 33 ^ 3“*^ (J3>^^ oi J A^ (33-^ (3 cljjj A^ LT^ 

(_yx*J 3*jdl j-joVl (j1j_aj-*-uIj jL^l 3^-^ 1 (3* '-LJLuaJl jS ‘"‘ 3®3 

,^^*< 111 A (3 *J^ VI ^ ^j-lliVI J. 



^ gl_>aXiul 


4 rtK IIj K t ttV) "v- ^ ^ >~ ^ ^ ^LljVl pjJLI 1 , Aj 

11 ^LltJl Vj 4JajbLJ1 4.aiSLll 11 Jub ^^3 J^^ dbn aI iTI 

^ji IIlA ^\ i A i'^\ . l£Li_uVl J-^ j-« ^1 JL_>JI (_yl£. 

LlA Jj \ trt 3 jI^^Jl!I ^ Jn ^H |j^ ^ a 1 n -> 1 ) 1 JJl^ 

(jL? L^ 1 ^^^IjJi Ljua^ ^Lljj (j^ t, <:»--r. V 

^llijVl (_^ (jl ^ 3Jj L>-taJI Jtj)j LqjOJ j^Ac. JL>JI 4jic 

Laj 4 j f uLSJI t < Kil l LiU jj jl^ 4~ I iiIj (J^Qj 3JljJl^ (Jj.d^ 

Jl_uu j^iX. i ^ ^ JLLaj .^LIjVI jj ^ *" 4-laJbL f )*jtK" ^JLA 

^ ^j■^JfcJ JL^ <ijl L^JLo ij-«(j A aLiiU bp 

• \ 5^ Liberty^ Northstar ij;di>Jl 

4-dJaJJLI ^J ^ '^■" ^ t .j ^wH CjL^IaX 

i4jj .(ANWA) l£Li-uVl 4.LJ ill L^J.io '>- L^JuLx^ 4^^SL>Jt i 

|j|jL_A (jf ^ 11 A. V ^ ^ "' ^ 

La 4j 4^1 ^ ^U 1 11 ^JL^ 4-JtrwLj < -j ^ ~ CiL^Lo-tJ 

J 3 ^ -^ 1 tji l^ ijij ^ ^ j *. V (j^ 

^_A 4liia3i.^Lja jJl>o (^JlII LLojj IJL.uj^ t ™tl oI^LoJlI 

y 0 ^yu La ^^l^Jjj 4 j I aj JJO^ ^! ^AjLaJ ^jJ oL^LoAil ^JlA (jl 

a. i >-^'^ 4 a j 4 V i>ll 111 ^ t IjLA aljLojI I—«Lc T • 

.4_lAl_pl ^UaJl (J^LlLa (J^ ^Jj3T^' 

loIiS 

Vaa Ijll£^ Oljj j2) CjjlSi^ ‘ > r.tl CjLaLaX (jl 

Jjj-O .3~^ *^1 * iZ*3jf ufA \^\ iJ-iMC, 

1 (3^ ^.jtlaLAja Lcduc \ IV ^\-C. VI 4 ■ Ula j^LJI 

(J^aJk-a ("iIaki Jl^ t, ijaTill CjLAaX cJ^J io^-x^ iJiLl:^! 

. I^j4 SjljJl:^ (Jjx^i. JJ^til (J^l udllA Juu ^ I jJ ‘4 ^U '.tl ^JlA 
(JJI ^jX c_tli ij ' j ij • ■ . ..tij i^%\ " ...tl (aJj Jl^ U ^3 

JLa^ .(JLajLl 4_ij4^ A ^^LUJI CjjL^^ ^ H ^ t .L>S !1 d SLa m 4jLdljJI jij.;^l 

(J^ **" (_yjx 1 j-x^ I AjX I ^ "1 r ) ^ V^ Lx , I In rt 4 jLaJ 1 (_j-Lx 1 ^LLa 1 jJif 
















Newfoundland 5tl . ^ Hibernia J^ \j j ^^ j—^ '» jj 

Jj_S_>J 1 4 -c.j-q- :^ 1 1 1 JuA j L^ ' , 1 (^^JL>JL 

<jV i-dJjj 1 ^ jU/" 1,1 ^ -K I ^14 " dl 


IjL^ IjL^ ^ IjJj 


1 <t Li 


_i_u| t d "t t 

CjI jlof. (3^JU ^JLji::K (Jl 

.n\v VI Ji>JI 


jL^ CjjLJj . JljjA ^jl fciJU-A IjLi^ 

^ ^ CjI jl,^ •!! <?JlA (jl VI a M 5 M II j j n •>.11 CjI 4 f i^VT 


*j-* ^_yJoM ("wl t^fll )V <^1 Cj^d < iil Jj ^jJqI n -vl (_y^ 

tCj^^^l ^JlA ^1^ V* 1 ul ^jlJS 1 JL_A • t^^ujulij lJjL>^ 

. Ijl^ aJn aLj t L-<iln~i 1 *<JjVl ^L^l (Isunden) 4 aTi^ l)^j 4 *i 
4_tj_o -^1 4 J 4 aVLj c ii i^" j J^-i_^>JI ^JL^i o^ 

IJl^ dJul^^^l aji-t-dlLuJL 1 4 J ^ A S/l^ ^^..LoL^dl 4 J ^ aVI [_^| 4 I J 1-* t 1 1 

^ ^ (^jl%JLL-u LIjV Lilljj LIaLa L^i^. c 11 ■v "»J 1 LLiI^ ( 3 'juJ.djJi 

(jiJI ^^Vl ijJL>Jl tixjl^ Lo^joj »jaI 4 "T1 j-^ ojjl.>J1 ^Li_cu 

L 4 \ \WT i^L^ 0 ^ (^j-jlidl ^ 1^1 

JlLo ^ 4 ~ 4 II 4 jj 4jlj I^^l (_ya (Jj-4Jj Lr^l 

jJ ■ ^“ ■ -H c-j^^yjiJl (j-iaju <L^Ij ^LIjVI tjl 4 "< '^1 lIILLAj (-dJIi 

[ 4 A ■ Ja^i '^t, 1 4.t^l^ 5^ j t I 4_9_iiaj ^L^Vl ^Ju J« -a I LilJjj 

(j^.il4 ^ , 0 t Y * • ^ |»Lc. t LJL>. ^1 1 J (Jj[_^^j_l! 1 ^j_4 1 jJ^ ol^ ^^3^l 


idtu.^U 

t Mrtn II ll)^ lx.ii4J I ■ ,U.i£p j lLL-lm^I Juu 

. 4 J 1 1 11 lS[j^ 1 ^I 4 ■*■ 4 ^1 j 

^ Lc (_7^J t ^ ^ Lx. \ ju jL^ J 1 t-j J d ill I ij L^ J 4 ti^Ll. I 

J L) I ^4^j 4^ Lid I l1i 1j|,u,uJ 1 c d i"tLrt$ IJ . 4_^juJlj (J JI ct^ ^ ^ * i 

i ^j Potrer del Llano jJu L-k\ i"y~ 4 *sl , 1 1 ■■ -yjj V eracruz ^4 A^l (_yi 3 
jl3 j-^ ‘11 I (j. 4-jfaj^L jJ 1 ' . J s i“ t) 1 ^^ jl 4 ^ ^ 4 JbI jl^ 1 ^ M ^Lx 
Porfirio j^LIL^jlJI I ^1 !>> 4 (_y^l 4_xLLij^_Jl nil I 



>fji ^ 


La ■ .j - jLi".flVl I j ^ i ^ A C7^ Oi^z 

llIjlaj jL_ujt Lo )^j^LJI <.^1 u iXll L^l ^T)>: L^Liii iJL^ L)^ <Ljl^ 4Ac, 

1 ij ij<m “jj .«<Lj.£Ljj-a^l ^ ^ ^“11 oLV^I i.d^j^ jL-tiii L^^ t<LlJI 

jJi^\ 1 Ju^ i ^ ^ M i Cerro Azul jJu <_aLl^l 

To • , • • * ^ jlS ^L^LuI Jjui-^ ijLiS^ J.^jj jW^ ^ cr^ 

4_^LjJI 4_^j-il liJljLjI (Jx-aij j ' ■ t^ \lxJb tjL5 Lx ,Jj_-a^ 

lIiL^j.^ pj JLjLJJ .^^4-^1 ^LjlJI “i . ^ a L7^~^ ^LLj^I 2> J ill J-JV 

4 j 1 (_J^ 1 ^11 j 1K Lj \ ^ T a ^ L_^ ^ j ^ ^ " ‘ ^ 1 

.Petroleos de Mexico (PEMEX) 

^_ySL_ijjSJLl j-Jt (jy^ 4^jj^ "i iJi cjLaLjij_^Vl j ^'4* j ^ *“* lijjustj 

j LjLa T^ Jljj V ^“iPaI A~<V< ^jufc iol ^^-<-*1 J ryr. oIa (Onshore) 

Oif. j^JolJI CjLj A^l O-joSJI ^JlA LIAjJs! L^ 

ojI^^ jL^La ^0 cjl^LJa^^U (_ylSLIl > j< i(Oftshore) 

j~ "fc-Vl *(J^^ jl da T* ljufe >. Oa^I JL3 LiJL..i-uSL11 

. jLiLa T0 TtU 

,_^jJI Cantarell cj-^^ ‘>=^* lt^ Ld-ij.*iil ^ Jix ^1 ^J^ Vj 
j\ jIa \ y |jub .i.iij-i..u£Ll 1 ^ SVV |a1_£, j ^.^.“^1 

\ * * 1 ^^^. 1 -if Yulcatan a . .^. ^^JoLiu >.l^i i 

4j^-3t^l (Jj.5.>Jl ^j-a JL^lj n *lj 111^ U (J-AJt^a ctJj 

cjI 4 X^u I y f A t JL3 a^Liji .^L*J1 

(j-^->Jl ljub clJ^ a i ^ a ^ 4 ^Lc. a ,4 4..4J (jV 

. L> ■ H Ij A (jl jjb ulaT..^_LI (jl Vj . J) \ !n LI (j^JuxljJI iU>t 4^tLj i>jL-Jj[jj 

(j^jj-liJI jc-jwaJ uLalaieJ a^I ^^.*M„Ji \ „X- a B LLA (j^ *■ jVi ^-Xj Jl2 

* < 1‘iJ ^j^—MiJLl Ijla (j? VI .4_^lj jJ-SLpJI (J_>.I-j Ja_ a-a^TI j— 4 t' 

4_::Kl^j ^LaJI cJl^Lua I jl VI I ^ jl^ (Jj (jSLoJ V (jl::K 1 (j^ 4 j 

t>® 

.Cantarell ^ ^LliVI J^ljJ JL». lLL J .>^ «U I ^Llil ' ■ J i n j 

(jr^ (J-i-(dL>J 1 (j-A SjLjJL:^! CjUsI 1*1 *1 ^Vl (jV "-^jj 

.(J-d^JI Ij-^ 


























^ 3 ^ 

4 1 g J ^ ; t ^ AO 1 ^jL->«jI ^jJL^ i ^ i II j I itL^ ,.1 ■ ! 1 ^'LjjJ^J^ t".A 
jL-ulIuIj ^ ^ d aVI u_ij^^_>J| djL_i_juU^ L7^ 4 jj^L1£^jJI Cj i 

JUcin j^Lj^JlII ^ ^ • a jJ-L-aiVj ^ q' ■» i_j^A_5_jl JUu^ . J_g ^ 

^>jj^ j>L_^ 4 g<-w tjl-Sj .^gf\..>Jl 5ju-wi (^1 Vincente Gomez 

4.iJdjLAJLI jj,t,i I n SLai -^r li^n ^Lijl i"il_ii ^."AVi 

.4.^LjtJI « 4..4£L>> t ^I i ^ tl 

jLjJLal ^ 4^gSLj»» 0^1 j SLx^iJI t 11 AA ... I l ^ 

^J.^1 t A Ci^J LT^ 1"" ^ t“.jU V<...1 . d J A- , ^ 

4j V jg tl jjjl^ " . 1 j 1 **■ “tl 4_:^j Lr^ 4_^L^I 

CjL^j-uJI aJJt g~Al (jL^^ . ^| 4^LLkJ^-^lj 

(JjIaaj j^^i jlj^l (jl^J . J^>L^I (jgc 4jLdljj| d i^j"X tt cIjUIjl!! 

i a 1"^ g d-i_upL^ ^Jub 

. tfjL^Jl ^ ■““ A 

tjiJ_d_>- JjI J ^ ^! Lj^_j_^_>J 1 i'j. i ^ ^ t ^\ _ C. 

i .j ^ r.M t“il jl ^ .(Murucdibosee) ^ j j ^'j^ 

4 i^'tA ,V jj Ai"!! 4-^l^bj La &J-11 o? V| i^LlI t~it CxjQj JL^ ^ 

^ ■ -■ ^LSLlIj cU'^Vlj 3jl^_>Jl ^ cr^ 4 ^ V il’^ 4_3tj:^jLl>a 

^Lsc_iJI -r^! 1 j I . j I*’! n . ">[ A A ^ 4_ 1 ■ u iJLt ^JLaJI Lja^ At^XoLjlJI 

^^^Li-4 4_gjl^ ‘ j ^ d ^ l^ I ii V « « ‘ Ijl^Jj 4 i< j ^ * tl 

Ji.>Jl g I iij . 4 j^^_J 1 (_^^mi jl J_C ^ ‘ " *~ (Jj t4j^ -Jr iTl tt "i i uVI 
^Lj i^jji “ .'j: ^ cjLjLq^ A^ Zuini3C]ue Nr. 1. Vjl ^ 3 1 ^ "i^ 11 
4-iSu^Vl Standard Oil Company cJq:>- ^UJI juuj 

L u A."Xl Co cjI^j— liJI (_^ii^Llj cif^ljj J|L>.^I 

(^jLkJI Quirequire ^ ^TA jujulII 

t cjIjL-jLo 0 ^_ 5 -l£. t_ 5 jL^JI Tia Juno jl tl a 

ur^ * cjIjL^ a ^j_g jL^iBachaquefo ^ * 

3 jL->.i^ o 1_1 j^^_Ai_sJ I Cli-i-iLjol Jl^ J ^ 3j.J_36J 4 * a 1,^1^ ^ '^'A\ ljub 





JIn j ^ ^ Ci'sr k t^\ Jl3 C^L^ i ^ ^YA |»L_C. (_yIL>.j 

5..V Tr “< U oLVjJI C^L^ L^j? (^1 i^-lLa j-^-^1 Cr^^J t^L-flJI 

y_i>. AO LZjj_al^ LiUj ^_yj3 -(Jji^^l t*‘jj ^ 

CxjL^ 4_i t ^1^3. Cjje-IjI Jl^ aJJt 

dJLA CjjL^ \jJt 3jM-C. . ^jgjLcuS^ ^1 ^ ,t mi"<! 1 Jj <!">- L^ 

Jj) iiili i-xJi ijji ^..l,.,i^,..l!l 4.,,i..,i„*i.lllj t -K J_^J5 lj>J1 

g.Lj J4J Ijl>. cluL^ 

^1 eJj-iSlj jJLqj^ Y • ' (jJjiJJ^^ ^1 LJj^! ‘ 

- tiJlajl Jj^'i ill ^\j j "i ^Ll^l Southampton 

Cj1j1<v f i^yi 4 t < M l 4JLjtJl ^LuVl oV-V a (J-ua4jj . ^ t * * 

clJj ^ V~i (IIVI 4^i^ I JlJ i^LsbllLj t“i I inl Jl^ CjjI£ t 

^ 3jl%jJLI cjLiV^I 4-aiSLI1 
L>^ 5 L<_u^ L a ij-j-taJx. I^^y-i-u-a] Jk 2 111 i .It 4_4KJl jL^jJI Jj(^j_lJl IjlA 

(j-4^ . L^Ijl^I (jjtf Tr“ t 4^1jJI oL£j_ti 4_ajL3tli-uJ VLajS 

£U^j JlIc. jLjl-i_uV 1 ui ~ ’ I I ^ 11 t"-.^ I Uv I . ul ^Ljj^I 

SjJ-iJl 4 ^ K11 j_^Ltt-JuJl ^^^>JJ-ahl\ ^jlJLa^ 1 ^ ia 

j^rLJI I—dijublj cjLtA^j ^ ■ '■j Mill . 5 ■ ..^Lill 

4-^14 Mill lS[j^_4l ( 3 j-" Lj^ L-tLLaJl^Gomez 

jl 1 i uLj ~i 111 ill 1 CjjL^ t^LijVl ^Loj^l 1^ 

4-ilSJl , \ 'i Ajj 1 -^JL^ CjjI^ L^t ^1 t4JL^-*iJl 

tiijL£^ .(Jj^^JiJl I jj< * 4j_dLjLl9] L^IjjI • ■ -‘h fj\j (JjL^! - 

d m a"J_Y I jLx-i-uVI l-illjl^ Lu&jI ^4£^L>JI ^ Ll^ '< ^ I ^^d-iJLj J^^JU 4.J-U Ll-i-uJ 1 Ijj^ 

. I M-^jl 4.^^5L^I 4Jj^^JkJI CxjI£[ Lxaaau 
J uan Vincente Gomez A jJIj ■ -h 3 l.,.j ^ 

jILLd (jrJl ^^03 Cy^ ills'll I CjjI^ ^it^A jjJa 

JUi V I *ilJ Ci di i V "i ml Jl^ 4_^j|^^Ji^l JLjIj^I t ^LjlII iJjU" 

«LiJ^ ^JUjL^Ji I^ISLluJI JUJ_uiJJ 4-dj ^ t 1 ^j_|JlII 

p ■ “ "j .^»£3>J' ^\ _djj djLjJ ^ i^^ljJLl 

dJio ^h*ll 4^ljiJl3 .^IjLaJI |^^> JLjljJtJl ^Jub 














jmAA 6^1^ 




1 1 "i11 _ LkUlj ^ j '*■ ^l_^jJI o L^4-^ .^.^jlJLI j ^ ^^L_ji3 

^ ^ ^ ^ ^ ^ ■ U 4jtJu ^ ^ ^ t~'«i .... -a 


;vi 4 


1^- 


Juan Gomez ^ ^To ^Lc. 4 jLflj 4 j iurj . jljIj-c ( 2 >--a 

4 jftdvl CjJlIjjl t *J J i 11^ U 4LoLjtJI 4 J.J /^Vl CjL^j— 

4,^j^i„,iJi cliL^j.jLi 4i,mii]li!lj 4 ■ g ^ ,4 ^LSLa ^J"i.r>J Ojuj-gL3 \^TA 

‘-^ ^ i!l I jl^L) ^juk tLxib i^jji • ^j.LLtJI 

i A <^ii^Ldl 'a Ij. .11 1 i I . ‘^^ ‘ * 

* ^!i a t ^ ^LaLc JSLu t^uJI i4_g^^L>JI ^ a <J1 j13^«L£. 

^ -1 ^gll \ ^tV 

4_li-u ^ lu SjJL ^ ^ t~. 1 .^ 'v- Cjljl j “i dVI JuJL^ jJjj^ “ ‘^1 

4^l^JI ( 1 )-^ ^j.j^lj f^l ^1 '^-tl CjI^ OjL£j 

4_j_oikl cdJju cx1j_>,LJ9 i4_^L!lII 4_^L_«JI ^1 _j| ^ ^ " ~ ^1 ^ "J 1 

. A <11U\i?» a 11 I ^ t-^ 

jl^ ^L«J 1 ^ ^' ojL£j 

^ 4 ‘ ^ ' 11 4_^^^SL>J I ^! V| . ^ Li t * 1 ^j i ^gaia_lj 4 a ^^£L>J I ^ i_>. I 

I^Lgj ^ ^ ^ t ■ .."i Aj__t 3jJi_d ^ tdJj^la 3juo 4^J I^L^"i . .< > 

L7-^-^ 4_^J_i_yJI 1 ‘ I—I^L^I 1^-J ^l-Ial a UJ ^ ..11 

4^L^ 4 V"nl *4 j^lj i^LsJI ljuft * ^ '"■ t 34 ^^^0A 

^ “ . ..^ ^ (JjJljJs (J^_i-£3j I 4-_i^Lj (j-Aj a L%L^tl 3jlj^ 

j \ 3" / I .>> 1 1 i^LsJl IjL^ * j . 1 -ij-^ |gSL>JI 4j0J 
I1 A t j. Un iJi .4-^j>j..j^l 4^L^^^_i!lJi ^ ij t~. 11^ ^ a j . ..ti 

(_j.b Cj\j[ ,a ^inj, • nVi Ojuj^Ijj (J^ (^<^1 ^g-f^LoJl 

3jjuJLI UL.>J1 (3^ ^La_aj tj- ^ ^ ^11 i^ A 

iiJliL^^^_JuJ 1 a I 3 J. t a ^ \ t jij. ~i-^ 11 ^ " ■ --t oVjlji-^ CjX.ji__i-uj ^ L^-^Tl i 

LfJJj (^~ 4 a JLjLc. Lr^ tLu^l 4 -jQJ)SI >>11 j 

JjLjij La ;_^l *(Jj(j^ jLfia \ La H ^ Jl^ 

ijJLij^ ajtf* j^ILaJI ^ ^Llt AO 

. (j-^ i Li-A^ 






J3>V' J|[_JI_1_U I t" . • 1 Oj-l-UA^ (JT^ 4-Jj^ ~ lT 1 4_<jVl 

(j^ ^ (JT^ ^ ^ cj^ 

1a^ U ^ ‘^-4-::! “ ty’^ Lt-Tt" ^1 ^jjJI 

^j. alj Jf 4—4^^SL>J1 ^JLu ^ IjL.^ . L 4 L 0 JU-U^I 4.iA'a:Lj ^ojlIj ^j^lihJI 
4 .j_Lqx. Cj_iLSj * y ^V'\ ^Ix. Vj ^LLaiU 4_*_jlaJI oLSj^ 

^ 6 *■* 4_4^JJLI c 1 jL-£j> jaJI ^4_ 1^ i^jja 4_'>iJl a JL^ alx _A ^ j ist “ 11 

dl ^ ^ t, 1 d ^11 ^ ■"■ ^ ^ 4 _ 1 C -“.. A ^ • >11 c^! 

.Petroleos de Venezuela 

p '^~3 "^33^ (Jj.L>- Orinoco Qji JLo-JuJI 

jJt I—« *4 j 4^11 ^ ^j-4 4 4 jhtll S ><Ii 

^ 1 j " '*■ < La (_jJ^I ^1 jj j ^'*-11 9jub 4.1£Liuja .thJ I 

1 1 jufc (ji£. 5j^Lc, (un konventionelles Schweral) ;^jLj-Lflj >-j-t Ji>^ 
^^ju Orinoco iji^l^l (JlaLUl Jjj^lJI ^1^ V". ,J 

Warao 4 dj_Ld «.lJj| 1 ^^ (^^^1 aj• j «11 jjL<^ll 

(_y3 4«jt^ljJI 5^ j^C II jj_^l 'Ltsj ^jjjlDi^l V 3 ^ 3^^ 

I _._■. ..“*1 ._^ |j_^ 4 ^jjJLj cilLa-^Vl j-^it! 

j- 5*11 1 ^A if. dL^I **■" '- Ij t.'j Si~T 1 cZjLuLo-c. 

L)-^ ‘“'1 *" (j^ <L-aj)^ “^Jl a » 4 t" L^ • *jO " ^ J "*• * 

^1^1 aM j .^! 


k-|iii9>jf(T) 

V a_^j|^^ i_tl 4jj^^^^j!L£ i^cJLxJl p jlaj .U, -j^l -^dl 

CjI jl 4 r CjjI^j .4^jJlII 4-i-uLji lili (. 7 ^ L^Lou^j tljLA 

. JjVl i^LdJLI cjV '^C7^ CjIjj jk^ ‘.'J ^'*‘11 

L)Lc. j-uu tj;; . > a U I (jt Vj ^^Ji^j ' aij ^jJ,l j-aVl ^-iLf 

aj \j • . ..11 <LuJ^-aJl 4 SLI 4 Uj CjIj—41:kJ j>LmLj La 

IjlA t“*gr "t 4 ^Lvjl ^^-^3^ ii^J ~ ^ )SL^L^I ^oifi^l Laj 























^Lu Cr^l tl)^^! L>^ JbjjftJLl 

jL-j-i^^l Jn ^ (j-* 5 jULLj i * ujj_^ La (^I 1 (_|j_j^ jl j 1 a Vo • 

(j-O j_yJllAjl 


u'jf! 

J>I** o[>^y ol-^ lLxiajVI jljl^ ijjLljaj 

tly* 4_^1^1 (J^j^lj JL^ H I ^ 

jLftJJ 4-j^ 4 _l1j^ 1 ^^ ‘ ^I ^1^—>Ji ijL^ i^jja <^<11 S-*J)^ 7^^^ Lai ‘ J^L^I 

cjiJl T * * i ^ "i -^1 III g j^l i~ 4,flln_la (jT^ "i Ml *0* J lUTi 

4jiJLJlj <u1SL11 4->.L-uJLL ijjLiA Sj-jJL-o 4 jlaj 4_j| (^] 

^ J ^laiH 4 ^ 'wj 

(Mesozoikum) ■Lj...^n j^jJi *4^ r, w..4^j-uJ1 4^La-uiJl 
jJ^ufe CjjJ^ ((TcrtiAr) j »^• 11j 

^j-alSLLI (_^j 4 t_^l^l * 1 Jl_^_£. jj_3c_uaJl ,Ja " jViJ . 1 a 

t tiiii 4 fl jA>Ji j-ui^j . |»L^1 (. <i“t^ a ^_y«j il^ jL^ Lr^ 

jij (Jj^~ ^ * j .L11 jLtJL 4-aiaJJLi 

. (Cr6t3C60US) ■ L^. ...jtl j .".1—lUJl j • !1 SjuLaJi CjL 

^J33a ^IL^« > Si Lni A jjV ^JlA «"<'»■ ' "J'" ^^LaVl ^J 

^LJL ^ < <rn ol •S‘ij,a (JJ-Sa 4.^1^ a 

4LLu 9 S^" 1 1 ■“tl ^ iLtt <-.■*. ■ I IjLA t . i-. ^ i iJ .jljLSfcjVl SjLi^J 

jUiJI SjJiSLI ^Imfjj^ ^JlA *cJ^ (Jj) tSl t ^1 g I nil 

<^Va,.t.„A CljL^^TKill 4 j ^ji ^ Ti m,m V JJl^ 4 4,Si,lnm ^l .Utl 

. JS'^U ^ (jl 4 gjl^f ^Ij-Scj-L^l 

. >L_S-^ YA (_^1 Jj^ ’ * 1 1 ^ ^UL V • 

.4^Li uW J>^ ^ * rtMi't^l t^jJl *(Gachseran) ,j\j ■nVL£' 

»“«i j ij"M "«n jL^Ia ) 0 4^jL^ La iS^"" J-^ Ijlj^ 0^3 

(2rN tMill (_|^ * <i~ ^ < it j Siiall oi jL c tS^ .L'1 ^ (J^ S -w ("ja i^i "t^l 

(j\j 4 t 4i^i 4j ia^l 5j_iSJ1 .jSlij L>.Lm i*. juULll^l ^ SlJLJI 




jjJI ^1 


uLd ‘ -j ^ C-UlIJ-iI CjI j ijt i i nH Otjuj Cj\ j m i ii o “^ll 

CT^ *—i-jjj-jSULl J*! y ^ ‘-jjLSj Ljo ■ a1 .^.“XI 

IjL* J^j-J tjAj^La L7^ t a juj^l ^ ^Lc. 

. LaL^ ^ J-^ 

^Cu ^ 4 5UlIi,l tf.x. ^fl .^^JoLiUI J_^.J3 l>. 4 t i>i i 

... -A ‘ “ ^ * >.i-.*j I ^ 

.d1^ 1 ct^ -t .jSl!l]l CjI^Lo^ IjlA O^Lc.1 OjI£^ 4jIdLjj^ 

,jjl IjlA LlLoJ^t La Ijjj iljljl jla ) * L^jLdJ La ~i t H 

La .^.“^1 5^^.j_iSLll iJjl^-j-lII ^ jjl ^oJj (jL^ 

. (>A>Ji (>a 

1_^ LiJl jLl J—3 (jL^ ^ ^ 1 ^ ^V i (»Lc Sjj jjl (jlj-jJ (_y^ ^LJL»yI j-Lj 

<.111 j lu-a ^LljV! 4_L-a^ C.(.jl:^1jJj tj^j^Lja "I <.^jL^ 

JJJ J-J u>f^ ^ ^ ^ *u^' 

a ^ U* i A 

LaL^j CjjIj 


>LJ9 




LlJI 


Lai *>■ <ii’il i4_L^L 


(>» ‘oW t> 2: 


LL^l 






.L 


6-^J 


<LiLjVl 

4 _ij^.^ 1 (3^^ C7^~^ *^3^3^ *'~*'~*^ JLLL1 4 JitL^ 3 ^3 ^ J ‘ '• ^ 3^3 

. jL^ 0 * ^1J V" i lul ^ cr^li • J3>^* J3-^ o-^ 

(J,— ^l—jj^l 5 jLjj 3—« ( 4 _^Ij <3^,^^! 3 ^^ ~" o^ 3^3 

(_y^ (j_l_C. 1 *4 J aj^SL^Ji >Ua f! 1 olj^ i^l 4 .aj Cj _iLSj . tJ3_ 

JLol -L_s^ 1 -^ 3^ ^3-j^ ‘The National Iranian Oil Company 

3 ‘11 ^LjVI 3 ^ 1 ^ 

(^yjal j!4,>-l >^^3^ U^3 t^! lJ' Ut^! 4 j a CjL^Lua^Vl j-jj-uiuj 

JaiLL>*j 3^3^! ^ tl»L^Lua->-Vl ajjt 3-a LfljAJojl ^ * Lr^^3^ 

31 VI . I ^ (3*^^ JL^j^^l 3*4-%^ ^^3^ 3"^ 

3I Laj ( L-A 3-^^ ."tljM .^*>^V1 aJ^ **L^ .".."tl ^1 Lj.^ 3 j a^h 4 i^ LL^I lIIIIa 
L lil^jLaj (_3^ 3 J '‘(3^3^ j-La .»“CI j 3 33 11 ‘h r 

^1 djLJuVI j.l'^)3 . 4 .x-iJl^I ^11jVI3 Cj^-^ IIIT 3Lu^1 jJ La^ 4 11 ii a 

J J iii't^ .3L:>1I I-^ t-^L^ 4 __:wj (_3^ 3I 

3 l -^3 • Iji jla "V • ^-Lj liJLub (^^LjJl^VI 3 ^ (^! 4 J • 4I3JI cliLl <ti >ill 






























jla ^ ^ jt^l jl 2 Manouchehr Takin j_yj| 

JUu^^l L '^,^\ Vi I 111 JL^ c^Ulu (j3^*1 ^ (Cjl^jLdoJI 

(_y-ua-4 La 4 il^ 

4_j_u:>.S/1 ^^L.4 .jlII fj1jLd_d djjl Jl^ p ‘ I" ^' cIiLlLo-^ OjL^^ 

j 3 CjVjl ■I*-" II Oul£j . jl j" aVI jjj)rt ^ a JcinMj^Vl 4 IxLil11 

lZjI j ijj-^Vl jjl jlLJI (Ji4jl£j *. ^ ^0 ^ ^Lc, L3^ i^tju 

(jl£j . CjL iJjJLJ_i_uJI a J iVI .1-^ AMI LbjjjD lIl.4^1 JL^ ^Lj} 

(Jj) 1^ ^>^1 ^^j-aLIiJl 4^^^. "ill! 4_st_jjJLl ^jIjlLJI (__dJU^ 

i^JlII j^Lj a\“\\ oLjL^-sJ - ;Jj^ "in JljI^^ ^ ^ 

^' jT^J^ ^~‘ * L*a.a-i (jr^ ' ^ ^ t4-£^L^«JI 4 -^^^JlII jJjj^ "' ' ^' oL^j—ilu 

*J . (Jj[^ ~> JI ^' jl t I irl L^ JJL.>|J t^4 "wl ^LitJI 

^^yJol j7i '^■Vi i_d1jJj.^l I 1 ^ j- j ...tl 4^jJiJI (JjJlII lIjU ~ *^' 4_c.LLla 

oij , 1 5 4 LLA . 1 ^ "i -w L>^ t3^_3 LT^JI>-^^ 
L j HI t t. (JjijJiJl ^Ij-sf "i I 111 p I M~j 

~i 111 <0 l 1_5 t^LSLfcjjVl (_^^3 JLft-i-iiJl j—^-) JL iJ 1 

^ 1 ^i a 1 xj li ill ^ 11 j.I *1 a A 1C 11 A i < T 1^ ** •»■■^1 i i .i i11 




jl^( 

i:kLc. t Jlj>> ^ (.7^ I .j A*." 11 ."tl lLiI Ju 1 LuajI 

^ ^OV ^Lc. jl (J-i>* t—fll I n"t^l ^ \ ^TV 

J A '^Tl Ij^ iSj)" * A ^ ■ a Ij Tl jj a-%^ C7-^) C7^ (J-^^ t A in"^! 

Ai.jiaSwH tl. n.iti 1^ qja j^t£\ f^^jLSLj J.5..jnJI jLd^ cr^ 

. Ki^Vf Prudhoe Bay Jia- l?-^' >A^ U^AH j^\ 

Jf 

'j j ‘ ^ (JlJlj jl jJL a M.. ni f 

ujlj^jLaJJt t jW^ ^ 4qiJ (^^ 4j,<;£t’ L^J 

(.r^ ju^ 4 j111^1 

djub ^c^jLj V (jVI •w (.7^^ cijLal I ajJk .,J^^ o ijL^ y \ • 
jL^ T'\ 4 ->j^ La ij.jAal^>JI Ll4jj 4jl LoJ ‘"il^j iA"tl 





^0 “^3^ O' L>^ ^^ ‘ W^0>- t ^ U1 j “ 'wVl jjl LlJ I i ^ 

(3j_iiJl (jIjlIj JL>JI ^_yA .cjVL>J1 ^ 

''*'‘‘‘'“ * CjLlo^JLj 4.i^L^I |:kL^jVI (LuajI (J^LjlIj --t^ ■ ..^Vi 

^ I -r a f.jX\ oj^ LIa ^j-a . ^jjJl jlj—tul ^j-a CjjLS^ jJ \ a ^ (Ja -v (J£^ ^j^a 
4->.^^.’i I *1-11 4^j_aiUI J.J. lui" I tjUi"n iaJ.j>- 4_jLAL>Jt 4 jIjnJJL^ 

. Jii, (jja 

« I^j i^jJI j-^Vl Cj^La^j cjI^I£Li1'^I ffjjt 

J^jJl JL>-I 4j(j pjl^f Lr^ o' (jLj-*-u_>JI o' 

5jljj Vj *j j*i t a jl.Laaj ^Ljj^l 5jl^ Jj rt "i mU SjjLoJI 4l jlall 
Ol—(ilia »“. t 1 "t a L>^33J j' ‘ JlLlII I J-A ^LijVI 

^j.a 4JijL^ L^ C^Lc <Lj-:kL^V 1 uLiL^LIaJI ^ 

.3jujjl!I 


cLiJ^JLuiJl <Lu 

-^11 4j 'vLLH (j-a ij—pJ j^paljl (_yJ| jUcijVi Cu.^-2^^ CjLj j_y3 

. ^Jj 1 i lit I 4_^^^jiJt 4^1 a Uj i ' * j ^ jj^l Mia 

l-^ jlr. Ijj) a a \ a ^ S \X\ ^ M OjL^ ^ Nj tM ~ ... 4_^^^--ii 


1 1 a "< f 1 iLfJljLjj^ . t * nil 4-^^^l 4SLLaJLl ,Jj^^JLJ1 . .j TiT.W ..U S a 
“iT1 (jV *4 a CjUajLr^ .a i^^Lc. i^jd ^ ^ .^tl ^jub (jt * ■" 

4 t j ^1 U11 ^jx. 1^ aj OjL^^ La LjJjlII OjI a il^ll ^ ' 

^ 4_ilaj ^jLuSLj ai La jjl 4_uJLi^ O-^OJ 

j' LT^ 1 j-jlX L-a jjLcj-jjj O^ ^1 ‘ ^"4^ 

\ a*> (4Jja 4ijLb OjLj a.*? jJLll (j1 t—aLa ^Lx^^-u t4^j 

4-_uj^_«Jl 4£Lmi 1*1 iII al I <b^ .j^.ij3L->J1 ^L^j LiUj ^ 


. t ^Ll)! i^j'i I ti a (^^ix 4^j[Pij ^ tx>> 

L ai w.~XI ojl JL^ 4 A»-jJLI cloa-J (jp-l' t .j !^/“tl cIjLiIj^x OjI£j 

o' J-? t>* Cr^ (^ J) " < 5j j 1 ^ Jj ) a "w JJlx 

^aSi a (_^lx jj)“f 1 11 ^LjiJI 1 Jub t ^ MA |^Lx I 

a j. 1 ~„ ^ ^iJl^ijl j . .1 ( + ) 






























4j>.L <.u.4 (J.c~ Cu \ i Y 0 4-u3j^_^ YY * cUjJLs ‘ 

tfi \ j ^ jJI jlj-i-ll (Jfl_>» »oj 1 u^ l-sVT 0 

IJlA .A-jlaLil ^L*J1 (_yjS lJ^->- ^ 

j \l A ^1 VI ^ Y * _) ^1 ^ :ie^a CLijSk JlB 4-j-a_i_u^l CjL^_^J 1 C-ul£j 

j-aVl t(JL>JI ^jL^ 1 <1 nj^j ^ <>■ 

j 1-AJi.j 4.J -aA? i^jJLuj V 4jjl.,i.j.ll t—>1^j 1 ^"itl aJUb ^Jb 

.jt^jiJI 4.^^L^I «uJu^!LuJLt ^IHjVI cS^AtA ^Juflj 

jW^ ^ Cy^^-9^ * Ij^Juuj <ijI1 4_j_4SU1 

c flI 4^^ V "ij nil <^_«SL!I ^ n'j(j^ ^L^Vl djjj (jl 11I 

jj^jJ,! ^jjL.1^1 jl .~^VI ^Us >t lj[^ ■»■". ..V T ^L^l ^^^11 

SjJLl t Ji>Jl (^jJl JUj-ojJI 

(j-afllj/ Jjljj ‘ LjJL»» JuLuJl ^LuVl JjUuA ^Llj t^lluVI Sjj j i *4 (J-ijtjj 

5_3jj (jUiVi JL^ (J-2^ (j* (j^ t-fJLjjb ijLfl y ' 

JL3 ^lj-itj_i_uVl j-^1 f II a (jl (jJl Lr^ J - ‘"‘^ • ^ 

LT^l ill ^*1 i-u1 (jV iLoiajI («.ULl jyO Li J <"t tJr~\ At"o OJu^l 

aJJb OjLj^ l^lj ^ ^ .Ull ^JuL-ul J^^_:vjJLI ^Lll " ... ^ ^L-^jl 


.t A 1 j" ... sj ^ 11 (jt jj Ut" \ 1 ljub j_. ( V-a^ 4^1 jlu3-LL} p ■ ■■"" SjLJuVl 
(^j (j_uJj ^L-ill j_yJ9 (^1->J1 ^L^jV! i^^Z-lmj^ JoLij->*VI (^j i(Ji rt"i lull 

(_jj "»> cjIjI V« iiiL >I-*!"< i II ^T1 oAJb (jlj ^LljVI )jub 3 jL^ 

V| . 5 ^ \j • . ..Tl 4 .^jij_jl}I 4 SLL 4 -II A * (_^-l-£- Lja t ^1 A"d I jl^ 

lJ( j.x 4_j_uiL.uiV1 ^ ■ '-ill (jl ^ “Us-wV A jjupo (^jJI (jI 

(J^ a■>» i l^L>> i(^jJ-9o JiAli (J J 11 w (_jit 4 »5^ J 1^!I (Jj d ^11 (jjQ Jji ^ i>> JJL£. 
^ ;^jj1 Jj^JL-Jl (jjO 4,^1-4,^U<uSiLJI c-d,u-^j LT^ 4.JUjVi (J J" J ^' 

Juj^ La JlIa (Jj ^'*-11 aJJb (j^ ^ (Jj^^JljJI (jLi I -^1^ <i.^"Xl 

.LaLl r - ^ 

.^^jjl ^Jjtj-i-uj 3 jjju^ (Jj 3"k. (_yl£. 5^^.^V1 4 J 4 JJ .^.*11 
(j-<i IJlA ‘(j*^^ iJ^ jI^ ^ ^ ^ * I_>jL-5j L_A ^J-Jt-J—I-UI 

YY* (_ylDlji3^Vl ^ L J I m.4 i4-lI£. J^^JaJI ^ (^•AJI (^yj lUl^jJl (Jd'^-^ 

T , i ^Ij-StJ-uyl S^^a^Vl (j\a-uJi (_yi * 4.J->-Lj (j-A . jW^ 







1 1 J^ (j^ ^JlA l a ,^\ ^Lj ^ t Ijj i i <i jLil^a 

d^'Lc.I j^^^jJLl (jl jjfc (Ir'-^l ljI^ 1 ^ j^Jd 

."tl jM cQJI^I ^jjl ^_yA j—)ZSk\ ^jl Mil 

jL_i-La Too (_^ic> ^Vl ju^ t~>l 0 jjb La I .■ .■ a iBF 

cP"^ tj^ Oj-*^ ^ "i ^-11 (j-fl IjjL-c (-iJLljfc (j^ (_y^^ .(Jj—4^ 

TY * ^ Utl ^V1 Jl \ S* CjLLuu^JI ^ i c. t . dL A •*."11 ijiit^,X fl*i!j 

lIiIjjJl^ <■■ I * llj .^IjJI iiin V JjLoUl fjji i"< I ^ i ti "n - ^J^jj jI jIa 


Ijla (_yja ijjj 


4_j:kj (_P_C i jl>-iJl 


UL 


.VI 


^J.^<.aII -q ^ tjLi'j r.Vl jL>i 1 jj_^VI JL^I La I^I^ .(jl j ■ “II 

. .L^A ^ ^ * LyJ! ^ ^ * Dv j_y^Ll>.Vl 

cjLojLua JjjIJI ^j-*ii J_L^5tj V djJLl ^j^ Lajj 

t '^ " *" IjJ ilLIIj j 1 ^J^_>JI ljUb (Jjj "i ill e^j_uaj (jl <u i Sj—J)1 I 4 

jl CjLojmi aJlA O.^J.i^ •aIjII jl-^ “ V Cji LT^ LuLajIaa 

^L-JuJ 4j_J_^l aj L A Lul ^-lldijJI J_ 4 VI jL^ l(j'l ^ 

I ^ .^t - ^ ^ ill ' (3 jL.JuJj ^ j'jj " <^' oL^LJuJl^jLl jjL“11 

(Jjj ~i ill 4 J ■> ~< 4 III (_^jLJI j^jJL ^o-Lc. (_yl^ jrt A "1 g U 4 jt Ijla 

4J II j->-l (J^'L^ 0-^3 t^LuA^ oLajIaJH ajla C>^3 (Jj^ (Jj-i^l 
^ufjj jl «-lj^ V (jLiJl^VI J- J> jlLJI (^g ^ 4 jVl L^-d.L^I ^ 

■ 1 J i^jJI j-4 J 4 -w gi 1 4 4 L^ 4_j_i_uj tj^jjJLAJ 3-3tJ n f t (|“ 'a-J jl PjJLI 

»4JslJurt^l jl^ 4jjj.stJ jL^ t^jJI (_jJjjj-lJI 
■ “J (Jjijj^l jl »l^'w^LLIj . 1-^3^ jjoLa A , V jJl^l 

j^ ‘-rJ>-2j La Oi ><i Tit III Jl^ l-^-i.4 (Jj 7t -W 4 t 1 jlj gj j i^ll Jj-iriJl j^ 

jj^l 1 jAiS-s*. ^.bc,I jjA ,i.mj (JLHI ^J^LL-i.ii . LfcJa-uaj c„ia,..La.i 

^Lc. JLjaj Jd -><1 4 1 ", 'll ^ ^0 ^ |>Lc, JuLA *4-^1 rt 1 uTlj jIjJlII ^1 5 

j7^^itj-i_iij (JjjjJl -sl5L jjkIjJI Ll^jj (_y^j (4 j^l...tl 4_jj_ujJlj^ y ^0V 

cIjIjL^ a (^^1^ IX iu^j (.^Ac '‘L^ A >ill liLIj j.4 

L^. I ji^j JLjjj iJ^SA '(JJ ^■*■11 lLUj j>a ^j^ ■^~ La LJLc 4 jI ^ V 




^Vi 


jl L aLa '^jI ‘ 11^1 


.(Jj_4jj t-"lljl jl A 


(Jj 4 '>• (_7i^ ^JtjA i*t!i 4_jjj--»Jl 45 kLaU ^rt 1111 ^yJolj~i 'vVl 





















jjiA£ 6ijl0j 


t ii 11 jLj (^^Us _ L^L>- jJjj' j ^ -w !\ 1 ^L3Ljl^\jZ^ 

^LljVl 4Ju IjlA jl jl<a <ij )^ H ^JlA <uJL^ 

(_y^ ^Lojyi V joJ?tt_>Jl 5^ j ^ 

1 JlA (j.i>»J L-fl llljj .^tuVl 5^1^ 4_^jJl ^L-tiy (J:* i(--j-i-ujt-3 

'Tr"Lti»l t Luaj I Liub ^IjuVI clo ^1 C7^ 

. (jl(g'l «.mJ V < ^ ^ f t ia (JjL^^ 5^ In^ 


Cu^^l 

,_^_l£.l _ |^L*J1 Jjjj-jj (J-5-i>- j—c.ij^SLJl ‘ ^ -■" ^ ^T'A j»Lc 

^j| a ti t ^JL:^! ji i\a "lO >JI (J ^ 

_ ijVI jl^J L^l Am^I ^ Jj 11 LjL^ ^^jub 

(J.<u:y—a i^jja ^LLL ^ La L)" ^1 JL^ - jl^JLlI ^_yla_>. 

^ JJl£, (jLj Laic. i4_tlc. ia!I ^ ^_jJjij.a_JI JLy^^l 

. lAII iV ^Ij Jk^ (^_a:>-l ^LJt L^Luia^l 

^LujJlII CitjLaVI 

aJLA^jJI SjLaVl 03^ ijt ^ jLIj ^ t "- " 11 4_j_)jjLll CjIjLjoVI (_y^ 

CjljLayi (_y^ IjJ JL4 (JjjjJi_Jl c tj iiull (jL^J Ur^JL?^ -Lt>^ 

/ 

JjI L-LLI^I ^ ^ 0 i J .' ' “*" .>-^ SjL^t-lil 4_^J^l 

•(3^-^^ LljljLila A ljjLSj 1—a (_^yL. (^j*i '**11 tt-jLJI ija 'w ij_i 

jjJlxll ^ ^LsJI I Jub ^1 La:>. t aL,^."XI j^\ ^ 1 Lt^J 

jLjla Vo 1 (j jiL j^^ijiJI ^ 4-j-aS>JI (J.>aJfc-a 

Sjljjl^ Jjy *^' L>^ ‘ ■■'* ^ ^r.TI cjLjIac- (jI f^\ 3jL^^I jJl>ij^ 

A* (_yi^ ^3^ ^ cr^ j I^M 5 j-LjlII J^^_a_>Ji (^3" ^j .j-^jJI [j*» ~t < t>" 
IjL^ . jLjLa ^A ^Ljjj ^jVl ^ <Sj^ J^3 \jjb j" jj-a ^Lil 

t^LuVl u^3 LJL>. ^Ulj~-^Vt 

.^^ijji jij. (> jVjj ^ ^ ^ ^ ^ 0 i I VI ^ '*'■ • I lint I 1^ 4 i_i I.. I -1. ^ a 

jLtI (_y^] ^* j ■ t-*' 1 jL^ll ^-i-ia (.y-Ij ‘ ^ * 1 L>^ UJL) ■ ‘ ^ .Ut (^Llaj 



^ ^IjiLLujI 




. L-JLjk JLiLl^I JjLft_.4 iJoLd^iJl 4_jJu (J-^ •*- 

3^jL^I j, \ aJI ^IjlL^I ju>.I ^ ^ i Ijla 

^1 L<wj Jj iJr^^La X ^1 ^^1 ^ ^ [>® <jr^ 

■ >? 0,?^ ^ ‘ ^ 

I Ui ^yi| JM 0is 4iiil»il 9J1UII (r 

^L-Jiij ^l'*- i■■11 j^LjjJI l 7~^ ^Li-) 

till j— 'fc J JLj>.l (j-1^. ^L*JI ^ d ■>• 4 jl r Jji 

a~i^ Drake jljJulJI (>« LaLc. Ji^t i^t * ^ AiA 

CxjL^ ^ ^ ^3 .<L^j|_^^-iJi 4 _cLlj^JI 3jVj 4_^Lui 1 I "1 ^ I M > » -^ « 

o-pi .(-_d (JpLsu^ ^LaJI I \ ii4 i(JL>Jl 

^jL-L^—d I ‘ ^V0V ^ Ju-l Tf—iJl 4_:^^ ^ X 4 

Jp£sl ljufc tjl tj' (3^ CH® ul-^ r, 

^_PJ 4_juL1!Ij jjjjj-a ijt31 jJl _^l-J 4JjJu« CjjL^ Lq-^ jdjD 

Cjj^ 4JjjH aJJb 1 I <X.l ii^ll \ lpL>. y i.*J^* 

jjI iJjwj_jI it~ ■ ■■ L^j^L^j 4 _£,LLi-a (3^^^ ^^^ u>-^tI jI 

(2;i_LaLtJ1 JL>>I ^L*J1 dj-j-i-oja 1 i4_xluiJjpl Juu iLiJjLxl 

j _i~<^ 11 Jjipipl ^Ij- -^" < Cjlp^4-c. CjJl^ JL^ 11JLA * ^^iLi^nJI dJL^ 

(J1j-)L^j . ^ j P' djjJlJI J * * til)jj 1 ^ ^ ^ V ^kc. jLJu LfcjL^jjl ^jji 

tijLpd-^ lJl3j ^ ‘ tljjL->JI 4^LJL!i 4 _PLjl1I ‘ ^) 

4 *ij.V ->»» 4^j[pit 4-d "ii^ i ..U oL^oVI ijy3 i mh" ^ ^ ^ j ^ (jr^J 

t-dLuilii^l ^Lu ^LjulJIj 44 la~.iU * ^ 

j^ l^jji O^LftJ C.A^j_uJl (:l^i.j.3>Jt ijS^ jjj ^ 

ti—■ "ill Ci-Spl (_yl^ ^jJ(^_b1j_jj IjjL^ (Jj x^LjjVI (3j rt 1 (^J 1 —3i V ^j 

. Jllpl 3 J_jLuJI ^ ^\ gL i4^lj 4p^4 <"|J^ jj * » 

Jdt-) (jl-^ 4_dJ^l:^l i I Jl>> (JP^I VI Dj 4^ (_^ tp^PLI L^jJU V^ 

(jl ^ (jl 4jll L)|~^ ttiilluT 4j) mil ‘ ^ ^ I I ^ 

ijL>Jl [<k^a^ tfjS^j .((4_^jjjl! 1)> t ijlLojVi X ^l~4-~i ^ > j)l '■! 

















^ X!l VLq^I Ij^Jl^ J3 I—djjjtJLt j~aV1 

(j^jj^-iJl (jr^ (jr^ (J:* 'hTI 

. I Sa^ 12 

(J^ ^ ‘»- O LLl-LiL-LI.<i J1J eltij m"|i iitl 1 Jl2 QJ \ il m (jL^^ 

jJLJl a. i j idTtj 1^ j °ij iuil jL>ijVI Ijlc IoSLaj «4 4 j l nr , 

I jjfc Jl:k^j , ^LlII (_y2 (Jj^^Jl^l jL»-t ((J-Wjj jLjLa Y • • ^1^^ 

iJjLpJLt cr4^ (geologische Formationen) j> cjljj)<"a 

aj^ ^1 (Devon) ^ (^1 jjju jj Vcdl 1 

(_y2 ttlJl juT iCj-j—<-ujJ ^jt^Llil (Jj-3 4_j_i_u (jj Aa Y0 i j i W 4 jiaj 

^ '*-« 4_j_3elx ^ t j ~U>A j (J1 t 'v c^j^jlII 

Jjju ^Jljl^j^ Lol-tJI t~il ^ .Uktl ^j^4.£Li t L^Ij 

jjJaJJLl (_y2 14 I Mij j 4 j 1 t_^5 i(_y^ljj-j^l j m tl i (_jJj 4 -jL-*1j 

4jLiiij (Jji^Aj I liiJlj lIILLAj t ‘j' ■■ JLa-iiJI J-JCJ *Cr^ 

CyS^ (Mesozoikum) 5U...j ~H Si j ■>,]] (Tertiar) j 1 ^ t!l 

. LVLo^lj (Kar pat) JL.^ 41 < ul < >r ^^Jllm 

p jial ^23 ^ ^ ^ 4 _^j^-3j 'A i^Lub IjlA Cr^ 

CjjL^ (Paleo-Delta) j^j-ia-»j«^-^LjJl (_^I -^^-*3 LjJj '»: j^ 

.Liil jj! jL^Vl fjja 4^ 3 ^ 
j* 'wVi < 4_a^L^I j“ J ‘ CjLjjI ^^ 

(_jJj (1 jlA ^ • ^Lc. 4_^L-i-ttJl SjJLill 5 jljLx!1j) (^iL> “' 

LiiLub 3 ^ ^ ' J _l~< '^Vl ;jt L^l 1 I III 

.4^^jijl 4-C:i \t^ ^Jl43jl 3 (^jlli cJu^jk^JI ^jC. a 

cljlj^,djtj 4 .x^L^I CjL^Lux>>yij j-^Vl 1 4 <j 'fc- iu2^^3l^VI 4jLdj ^I H*nj 

t-* H i A 43*^ ciUjj ' J LL^L^ ^e_ft:_kJ jLiil (jL^ ^cj 391^L2 . L- t.j 3 M11 

4 i I itL2 CjLj-^ ^1 4^L3JI CjIj^ n -^11 (^^ 3 ^ 3^ J~^-^ Jl 43 'vl 

JjjJl aJajlj)) (j^ t ■tdii.ttj tj-ll (jt j_yj9 4 * 1 1" > 4-43 i 

t .... ^ ‘j~‘* J "' 4^jL-iII tji li.ill l 3^ i(GUS) ^ \ 4 i 2 _lj_uJLI 


, t 11 I iS J1 ; d ^ il . ..1 1 d 1^ 1 1 dj-. ^ 1 '"il^JJjj ^ ^ ^ klr'-> t-JlJL>«J 4J.d.j_uiJLI 4^jlj (*) 

■ jjl “■ ■ ..Cj ^ ‘ jj i jJ^ ft y »jL~ui t \ i 4 ■(jl^-j)jjt 

uSLjjjij njL ' >.>.i Jm*C ^ 







(Jj) rt 'w 5j j i IiO Jj_5->. j^l) <UijIj (Jj a ">■ iCjVLqJI^VI 

jLft-jj-fcuiI ftU ^t“ij I ii ljuk (_yJ| 

.<L4jj^ 1 ^5Li-olj 

j '*■ ■ 4-Lal£LI! ^ ^ ^‘^p ^ ~" uJLjjtj 

Ijla uL~i MiiLftJS^^jg (jlIUja>-jLS^ W-^JJ 

j^JolII i(jVI ^iSj^ tjjbjJl 44 j^l,5J1 Lllj fjS 

3jLi!u^l jJL>o 4 Jjl]j . LIj^La 4-IjLSL 1I Jjl^l 4a^LjiJl 

ijl (jjj dll jUtU . Juu L^Lo ^ "tmj ^ jLl 4-aJ (j1 

u^jJiaJI (_yi 4 t^ljJl f^A -V~iM(i Jg"< ■>»U 4_j-g5 

jl—iJlj 4_ j-lf. 4 .^^i U tjjSlj (jl Jg *t ">-<U tjl Vl t4 t "i g 4^1 

4^j (jLdui^jL^ t^_yJl g rflitl j il^li 

(JjLh^ 4j-g^ (^^dscJ jl J-gl^ (j-fi-ij J.l>. (_5a£.l ) i JUJ-^oJl 

Jjl^l jL-j_j_C.'^l ^ In i t (ij-ll JL^f > >J .4_Jj—C jIjI jl g ^ '\ ^jl^:l 

JUU i a ^ -w 1 ^ j,lf. jjjLjtJl ^1 lta"ij (_ 7^1 4^"l.j 11 

4-jJ~i- J1 Jjl_^1 ^Ju^ ub ^gju (j_^Ij-jLu^1 5j J '» A 

■aLxjJLI ^JLA ^jJqLjVk^I L>^ tjLidc^l ^ la it 4 11 

. j LlLo V 0 

jLt-ll . ..l 1 i4 cA^ 

IH ^L (jJajj^JtJ ^JL^ (_^ I 4 I f.j Laj^^ukj ^J^"i >i11 

d ^ ‘ l)J lJ “' ‘ ^' t^l ^ \ t 

(j Lj-4-uji. jl£j (jLfc^jjl 

Lg i.*i^ (jl uj^JjJI ^ ua ‘i.i y g (jyl^ SjjLd im 4.g Ii 

ciJJJu 4»t..,t,^ Ij i^Llo O^J^J j,..jiZSLuaJm ciJl aJJb 

LjqI - ^ ^^ ^1 i^~i gVi jj) ‘ ^ ■^~t i^tl ^^j,4iL.utVl 

Iiig 1 ^ ^ L>il^ C>^ 4ju3l^l ^c^LilVl 

C 7 ^ JL^J J‘-^ t4a^Lj .4 jL^£[JI 4^ Lgj t Juu 

i~i )» jl L^jV (JJJ jj . 4fl UfU ^ jjb -^dy J'-^ 1^ jj^ Lgl g* aI 4 g g 

t ^*> 4 _uI£L!I 4^LJiJlj 4,^j(^"i ill Jjlj) ,glj 4 _:kL-%j 

I. H ^ tjl~i 4<1 iLg^^ ^ 4 Ij i Hit 4JcukLj t iajll^Iu 


















4 j j j-ia—Lll 4_^_j^j^p-j_*ijj . 1 1 1 1^ <■ . j s r JI 

t j iLxJ 1 jLiJLj 4 j ir (j^ 4 n j <t t li ^_^^LJJLt 

. (jja j^ju 4 _l 4^ Lr^ ^ 

‘ I—aL^JLaI 4_J^jJI “ . tl ^Jljj JiiJi <.^1 ^^-^^*<-1 ^ 

^1 rt* IVI ijlSjij (^yj-uLoj-uJl ^^IjJlj 4_i_3l_^pjL>Jl ^L»J1 ^j! VI .(j^gj-3 j-3tj 

(jV LiiJjj Li^ajI l u ll jl^-i-uf jLiJlj t>*i (>» 

. Vjf ^(j *j * \ 4^ ^j'*U (j1 JlLJI (jl t . 11-«~ I I jla 

(3^ l3-^!j • t ijSu Tl * 1 (>ij! 

(j^LiJLl 4_flL^ .^L»J 1 ^«-aI tjl 7 - jjji^i CijLS t^Lc. ^ * * 

LVj J—"KJJ ij—36_JI jf ^ TT ^1 (JJ^ C^J—L-^J 4 J i t ! 1 

J jj " ' L7^ ^ ^ ' *“*'^ ^ ^IjLiJI .^^Li 4jjJua 

t S A (JL2 j La Cy^ 03J~^^ 4-jl^ ^1 r I <ijl£J1 

(_yl£. ^ ^U: 11 J »n c tlJliJI Li>^^ iljjL->iJ JL^ (jli 

CajI^ La^j • ,ij^ Cr^ jLu-Ju^lJ 4ijL^ ^ ^ 11 4^^>‘ii<i4 3jLo 

I ^ ^ • J ;L.T1 jLjlII ^LsJI ^jA 4_d^J^1 oJJb ^ 

^Lox-I i^jA L>^ uLijl^u 3jijjx. CiLlju ulILIa ojI^ lJlJL^ 

LLft^ LT^J U~^ JaJLwiJJ ^1 iu-lVl (Jjj 1^ 

H(^JLJ| ' -J )gT» _j .l-v 1 "JI jl^ 4_^.^i (j^ 11 it a ^ ^ lt^ 

.(jlSLtuJl JU£. (jJjJ lO" 

*CfaSte-La t^J!L Ij—LJ>. J—ilt J"i i«(i i ^ AVT 

^Ju ^ V-JtSaj .(JjjJlJI ~ i ifV jlj^Vl (3^.2->- iSj^ 

5 *(1>^ Mit H ^iLwaj ^ Atf , ^i_uL^I ^L^ i^LjVI 

. Jlj>.IjJI l-aJI Y • • ^jA LAjA^ La ^1 cliLj-a 

CjljL^La 0 ^Ll.±^ ^ip Vj[^^ L^l 4cf '>> i~irt Mi"i^i Ljo ^Lcj_i_uJ 

.A A ,^.".dl 4 J 4^ (Jyg^ 4 * ^ L 7 ^ ^ C 7 ^ >1 > ^1 

ij£Lp1 C^jJI IjlA l^" I III L)^J . pjl^yi Iju^ C7~^ 

J^_*j liJJj (_P3 (Jjua_iJl ijL^J . tj-U-ujj^-jSLII 5jLa ^L>JI (Jj^J-Jl V " < nj jjl 



>fJI ^ jiftlMil 


^ i ^ AAV ^Lc. "" l‘‘A\ < Nobel Brothers (_^j 

ji Inall ij^ i I iJSjt ^LjlII Ijl^ j,\ i^U <J JL.> ^' 4 j. 4-^ c d,j^t 

l) JJ l 5 ^ J * ^ f ^tl i ^ ‘ 3-^e^l ' * * ^-3 L.^ J '~J 

JljlII (Jjj-ILJI J_Sj 4J5-Li. ^j-a L)^^ LSj^-Ls (-LILLa tji Oj-i-oVl ^ 'tr ill ^1 
45[^u^ ^jbu-uuj^ tLi.. f^ iiJjib • ^■ '^t ./L. l l (jy^l 

^JuualJ jLjjLal 4j$^)_ijJ \A\ * jaLc (_y^ 

ji 

^ ^ ‘J Ji ij-d^ j-iLil ^ j “■ *t ^ ^ * V 

^Luj^l (jL^_5 1 JlA Ijlj ^jl VI . (j-j-* V • ‘(jJj' 

^Lc ^LLL) V ) ^' V .^"■ M A ^ tl 4 i4_j_uj^l 3 j^^JlII (jl-)] 4_^ jL^_t1 jl^ 

*Lr^ jLdS * iJ.A I ^ ^ \ V ^\-c- 4jUlLj a ^ ^ i 

JjL^o (jl (_yJj 4 _^LjlJI t_jj_j>Ji i4_^LlVI Lljlj_dJl 4j( jj ifj^ 

^ ^ \ A Lr^ OjI^ itf JlA (jJJ (J^j-3jJI 

^_yJl I ^ a 'a.j 4lj^lj^ aTi O' ^! - 

• Jj^ 

LT^] Jl^ ^LjjVl 0^ ,^“ j ... M jL^oVl (jjij-_i_uLj 1— 

J (_^! 4j)_^j-LI 4 u^aVI (jJlj 0^ O^-^ 0-^ L3^ "I • , • * ' 

^ ■ ■ “ *'1 * ^1 ^jLl^-( 3V) aLi-seJlJ 4 _iu.uJJL} Llu^uLi-uI ^ • At 4l^^.4_u > tl i^ iLr' 

40j[^^,j-l!1 4^Lu^JI ^Ij LLa (j-Aj i4_ijLx^l 4.L4 Jl11 

jujj^ t ■fc^uUi ■ juQ ^L^VI O ^To ^Lc. O^J * AjiJ 

V • • , ' • • <4 1 ^ ^V * ^Ix. ^ O^J CT^! 

.(_^j-jiJl ^LaJl (_jJj jJljxj ^LxVI IjlA i^jJi ^cJixVi O^J .4^lj 

fil_^_:^Vl IjlA Jj t<1 a VI (JjLjljJI (_yiJl 

J3j.uOI *0^‘^?^J^' C7^ cJJL^^^ ^Lu^ I iijp CjlaLodC J-^ 

(^jL-uJ JLA ^IIjVI 4jj4S CjjLS^ ^ ^ f * ‘ * (^1 ^ ^ ^\£. 

IjlSLaj .j^LlII ^LojVI ^j-a SjULj \ jJj^~i JI ^LxVl jJ-a-se-a ^Ljji 

. **4^LLLd 3^^ OJL^ 

4-xLlVi cjI^_^1 cOjIxv 4_xL!iJt 4 .^Ljl!1 ^j. 
t__4_y_iJl yjb ^j_aVl IjLA . \ fl’4 .4 _xIj ^Ut ^“'wVl ^j^l£La 

3^Lm ^1 V| • 1 * * ‘ *J) * ' (_^^ V1 I ^ . .. A \ ^ jj I 











^ J i" A ij! *,5^^ L7^ ‘ ^^' i*.l^ I -wl A cIJj.^X. Jl^ cIjljI^ 

3jl Ml ^ i^Jja t~lj J 4 III! (j? Vj ttJj^ ~) 1 II C7^ ^ 

4^^ X ja ^cAjl “ill (_7i-^ ^L-i-u 'p^ * ^ ^ <J^ L)^ 5 >JI oJJt 

4 (Jj^ ~i IH ^tjJt_j-i-ul CjIjul^ |jl2^ 4Jaui^>Jl IjJLj^Li 

LiJj_iJl (jpu 4_*_fl|_^l 4, 3 UiU ( JyjL^^I 4_:^j (S^ i J1 *v i’ll 11 (_yJj 

(_yjs tj.,i"i,,«.j Lq-^ *j_yjLlVl j-lx>Jl 1 ^ LLoT I JuiKk tjL^ ■ 1 5 4 ( 

1 jlA J ^ *“.‘"* 4 SUj^ ^.1 ^!i t j^IaJ.4 

a_*j ilLj < jjt <~i ^Vjjl (_^ ' ' ‘ ^j-gLfcjVl 1 j-^ jlS J^Jt_lJI 

p" ^ ‘(j^^ J 7*^' ^'j .< *“' C< 4J <r> ^ ^ ^ £i j U • tt t tj 11 ^L_^_1 j1 


^ L>^J 4 rtU^a ^IjL^I ""'t j'j" "‘^1^ L 

^l_|_(_U « t J clt-jjfc. I^Jja 4.4^1»i 4 J < <^fll. <*11*1^1 ( ‘ J ■ » 

cliJj-) \ MV LT^J *4^111 (jLs&^jjl 4 ^LLi^ Cjjj)Jfc-U i4J^ tjL& 

^_gj)“i tall ^1 ^LIjVI 3jLc.| ^ 1^1 V| *JJ) A, H'iTI ljuk Jj) ^ *^11 

. ) ^ i * ^Lc LS-S-*." .a jjl 

jLiLa ^ , i 1^^ “i J jj) “< t tl ^ ^ ^ i, ^ 

Ijl^ . (Oily Rocks) j-^Ij 51-^ .>^TI ^L^l L):i~^j~^ 

4_:wl^j ^Lj Lqi^ ‘ [ 4jj^_^ 3jua JlIa J.L>JI IjuA ^^4." ...j 

(.JiJl ^ i' llII jul ^L jL^ 4^LjLjj tjL^ lij I ^ ^V * 

Ciil^Ju^ I J[jJl 111 ‘‘^'" 1' CjLiJjq^ <_ 

^ ">- I—fll Jii'i^l J*^ '■' .^j.^'fcJl J- **^^1 CjL^Lq-aJt ^JlA 

tciiljMt i.i.tJI V| ^J1^ (J-^^ L7^ j>j)rttJi - J. *> i11 4 jL<oI£^ t^] 

1J-A 4 i4_jl_^j_uJI aVI 4_Lq_^ ^ ^ ^1 

yL>.j LiJIjuI (jl^ (^jJl (J-Sj-JI (4-alxm J^-oskJI 

L^ '^^1 Ijla (jL^j*(Guneshli) ^k*:. ^ ij A -- 

5jl fl TT n 4Xdl_>JI 4 LTl'l U L^^LLajlj (Jj_AjJ C_flJl ^ T * I^jl-iuj 

) To ^I^V~ HI Vi .UjU-^ CjjL^ ^lj_3tjj-u^l CjI. i t aj 

Jo^Ia^ 4^£ cI-l-l^Lc ^ ^L) ^ (j.^c-JI 

^1 Ju^ t4 4^1 <ii<a j4j-^Jl jL>ijVi jl ii 

t iJdMli ^ 1 t^\ ^ ) l^lx. jLiuQJ . 3l^4X.^l djL^JU ‘^1 j4 



>JI ^ 


■ ^ »I 


L~>1 UjL)^ .4^1^ CjL£j^ p l1iI^L>i_)I 5Cj1 ^., ^ t ^^jc, 

|j_o 4jL-iiJjj (Jj) ii •hU dJLJb (jt ^ t Tt ^ ^JUb 

_ j.iTu _ L.*.^ t ^ jl ^ (3^^ ^ tl d. i_ j j 11 

. (Azeri-Chirag-guneshli) 

^liiaiwIJlS 

L^jl^! ^ji^l^JI ^^jJl njl‘ii II ) ^^Y ^Lc, 

A^Li^^Li-uX^ S-irJL) L^ a'‘.-^ ^ ■ .,4 44^L«J1 

JjjJl L_^jLj>. 5j_aJI ^^yJU ifij I -vVI ^ i III Tl a"Mii dl JL-3 3JL> " J' ^ 

JjJlJI Ijl^j Cj^ jIi l~i I 111 L^jl^ ^_^IjJIjj ((.iL^Vl 4 ^ h 1 a ^Ij t~i '>< t 4^i>\ill 

.LiXj^b/l 3^*^ d_jl\Lfl~i_.^VL 4"'j i^jlII 

L^jj-a-Al i^jl^j-i-u 4jjjJI LAjLng* Lt ^Ljj-u-i-ljl^L) i.ua 
3jljj t,i"t5fc‘~i I—i:r c V i Ll^ . ^1 ^"i-i ii-a ^ Jj_x_i^l 4_^^^»tJi d^LL^J,! 4_j.^4-<t I 
^_y»-4-jXaJI jLiJl^ Jijl^jQ (jj 4i-jl^ y ^\A 4-j£[j^^V 1 d^LLaJl 

I tu 111 L^l I WA ^1 M 1 u (jr^ 1 ^ j^^AxJl 

u u'i >.V1 .>-5tJ 

rt. I "4 1 oLVjJl CjJj-C. 1 ■ml a t.ill jJLaJjL)^ JjjJl_i_iJLl 

^ •>,! 4jjoi£Jl JjljJLL) ^.j.i^JI L^.aLa3jbl ^ 14 ^ >1U 4^^ 

5^j. TI jjjLJuIl (^y9 ^Jjus djSLjj-aVl cIjI^j, itill ^ ^' Juo^ LiJk ^j-a 

tjLiiL-iiL^ (Tengiz) y ^ * i / i ^ ur^ ^ 

i4_iM..r>TI oL^jJuJI t.M.rA")j . (Kamchagerak) oJl^^LlaL^ (Kashagan) 

4 5jL^ ^j-a (j^SL4-» (jy^ ha 4-^j LLaLa I ‘ 1 

lJi^Ij^Ju ^jlIriLu jjj 4^^.^,-^.H (Jij Vj J-4J Vj .<LaJl>JLl SjjJijl 

4—)i 1, a ^ 4 4'jJn 11 i 4 ^j^.ILJI 3jLJli'^l 

^^SLoj V I 3j(jJjJi JLA ^jt JL^JJ O* O-^ 4. i iulla (^1 i-iJj-JJ V 

(—JLla^ ^_C.Ju 4jLa j_^LjJLj^ . I g ^ " ■ ■■' d ■ ■ /-wVl lIj( jiJ 1 J—tiJ 
Lui^j ( djnLi^JLJ ^l ax*! mVlj ‘^^ 

i-Lul^^^l f^_yA jLiftjl ‘JLjJI CjjI^ Lo^dj ‘. Luaj j <.^t!l 

djLu ^JL>..Ld t *>lJIj J 5 a 4~ta jA jl^ .a ~^i ui ,j 4 t*ij 4,jl jLjJI 








































Ci.i tilj i(Kir^isislun) "i ■ nj.<u j 2iJjjJI ^»ji‘>j (j-j^ (j-^ 

LjoI d Ii \ 1 d Iil" ,^ .l^ ^/T1 ^■■ d *' ^ ^.-ljLjJI 

, d <^ I l_t! 1 d 11^- ^L^ I-i.11 L^j d*i 1 l it 1 1^.1 it 1 

^^1^ 11 a 1 <11^ jL^JI L-fca-aijJI f^jjA t"\ 1 I^ CxjL^ Ld-^^ 

t~11 j 1 4 ■ *d ')S^ 4,j_d ^ L-iJuSlj 1 4j ^d-uu ijl-i LiJ ^ 'v' '■“ 

td^ tf> ^j_d ,_j-dIa-*Jl 4-j_JLiJl (jl C-o-ul (PJlA 1 

V L^l djub tljvl^.i<-Tj.<ij1 (jlj t JJulII <LLi^ 1 

«.lj-i_u - d m t ^-d-^ldbjJLt d 1. ,.lj I '^tl t*<l. rt*tl ljub L ,'^\ . L^ ^jl^"Ltiij 

jj d “i I t tjPJl c i^L-jVl cLp^l^^v. 1^1 j ji > in li IjLA ^LLj JJ _S 

^j-d . ijLJv d In aL l Jnpj j (n »In ^Jl cLu LAj-^ 

c-a^IjVI ^Ia_>- ^ 1 ^-.1.^ ^ » ((^JlLal)) i-*-ll^ .. A iJJLLA 4_j.^lj 

4 d j~ij 4j-it^lj lIjLb^iLc. ^jl "i I M^1 jl-$J ^1 4"ilS ">>^Lq jJl_^ j-dVij , 4 \\c 

^Lua^Li I "I (_yJl^j>- ^1 u 4 -£^^~u^ 1I l-dAJjJL>- (J^-^ 1 

4 (j— c . L—Lujj (_yJj t_j-A jj ^jllLj-u-^ljl^ J-d ■ '^ d ^jL^ i 1 JiJb 

iVja Jl>. 1^1 t4Jjj^ IjjJUv 1 jISLI ^jl ^ ^ ‘ * 1^ ji 4^ dl ! j^-5cJ V 

i"u I ^ \j^ ^ ~1 * * ,» l u 4^^_'‘i i"j U LdJkJ^JL.A^ I L.iJajI 

cjjLS^^ . i^j^Lj^l 'Jnjw 1 jljj>. i^W^ Li<u^j ‘odJi-LJl 

L_j^ljVl Ja-i- jJL lLUI ■ > «I d «^^_U3 jli^Vl JL^ djLJt-lil CjLVjJI 

j-^-c- i-^ll dLi^L i-LaiJl jLJd ^ji j ^ <uj JL>J1 (jt Vj i 1 ^ jlf. 

dL>oL) XiXJl Jud-i ^ ja*N (jjXl i^^XaJ-J V i^Lj_ciiJLifl 1 ji (ji^l 

JlL 4jI ^2>‘d^ ^iLL-uJll Ij-A 4J^ ! 1 ^ 

jl- j H 1 « ^1 -.^.. I I’^.llj 1 ^ ^ ‘ ^ Vl - ^ 1^ '|LU>V1 ^\_4_^ t a\‘^ y I>\ 

»^jjLi^ill 1 t ^JXd^l 

^ Jl-ij 1 ljul («._^-dJJ V 3j..j-^Vl Cj iXt LXiLuiLSi^^ I 

^Lc, jj I ^l . 4 J 4_j-(tjbl V 1 * •^\yiA ^Ljj'^I (2)1^ i^^Li V^Ldj 

jjd •>• (Jji CT^ j»L»Jl 1 JlA jj5> tTu Jl^ (j^ ^ ^ 

^jl^^ •(J^>:> LT^ (Zhelybay) ^1 i "j < b j o^* 

^uujl ^ ^ ^ "i- 111 4_£.LLi^ jL<bj^V 1 <j * L-d—C.J Jl-^ 1 -^1 ■.^■"lCVI Iju^ 

iA * ^ ^VO ^LLiVI . li d 4 . ^jl III"i A (_;,-lc. djdl ^Lljy 1 







IjlA jJl.>o (^jJI j->aVl jjl Vl uiiJi 

( ^ ^ 1 * ^LulliJI 4^LtJ1 (jl-t| ‘« OjL^ \~a 

^Lajj! ujJl (_tj_ajjJI klJjl i^j-a ^t^'k S^^JLS JUu^ 

Jj-AjLil-Alj (J.fl_>. L-fl L-Ju_L_^I ^ S WA ^Lx, ^ ^ ^ 1—^1_ 

i^xlajJLl jj^t .11 ^ aLc i(Zhcintizhol) 

« M * «• 

L~jljl jLa \ * ^1 “\ ,j\j Ljo 4 j q *> ^,lx ;^jL>Jl(Tengiz) ^ j«ij" Ji>. 

t(Karachaganak) LdUlxLi-ljl^ Jix ^ dilj ^Lc Juuj i 

4 ^ (j^ ^‘^ t. < IJi j.^j-4 j..i • ij" (J-i_>- (jt-a^ I l jjt I 

I J^J ^ j^ (jr^ ^^-3 11 j .Li lU 4.L 4 _l 4 4_L4l£L!I |J^j.^l_JI 

*^ljJl ^ cjLal MU<V 1 1 jl^j^ .(Kondensat) 4 -^lCia 

I—3jJcaJ 1 (jI (jj-I. .“i t j tJij 6j) i.tili j-j-sJI * 4 _j_uj_^jJ 1 1 

1 Vj t4 jlSf 4-JjjJu i O-intl 

■ '< n ^JL-2 j ciiljijl j_3 j—laJI jL.>ijVI t ^^ 

. d k~ t, 1 jjtjAt dJLA »V 4 .%^Ll1I 

^^3 ^ 4_jJj^ "i.i 11 isk L^ ^■_i ^ j*! 44 m uLILLA Jjl 

. i—d-JljjSLI I 4.^^ -w "< I ipl ^jjULO IjlA 

J, d4 i Ljjfc . 4_:Kl^pJt.lj_uLj O-jI^ L^ft 4^ 4 i < u'l ^LajjLfl 

JL>JI iji VI ^ ^ '*'"' ‘' cj^—*-uj ^^.jlJI i _‘ ‘-^ klL 3 jlJL^ 

i4 J -li >>Vl oiII f-^Vl Cj IJJ i HI! 1 a~i 4j_3< 1 4 ij >- Oij—j-ij 

■ ^ ^ ( T ' ' ^ t LIa jL3i.^ I jtSLib^ . 4_i-3 5 J, 41 ^ jL 4 Vt I »1 

. J ■ • i 1 " jJ ^ 'W ^ ^ ...“ « ^ V ^ 1 A-1 4 -»- ~i_t U-xxLjt 


jjxlj jl 'U fi4 L_4 -uJj ^1 jJu-oJ Jj|j,jJl ^jl5 j^Lill !jlA {_j-k ^3JLmJl (jnojJl 
jju|^ 4jLjiJj Cr^ ^1^1 ^1 JUJl>J 1 4SLm 4.1gi.i..tl^ 

<.iiJ ^ ^AO ^kx jLlJI 4_^ c.ljl1jljI Jl3 (Jji^^i-lII I jjb (^j Li.aLa 3j 1—mVI 

4 I ■ II 1 ^LdJjl • \jJui Y • • 4lt inll ^Lajjl ^1 1 4 4_La Ojl-jJJLI jLi-Jf < * 41 J 

jLlll CjJ ju oVjl_>wll OJ-^ (J^"^ 4-j .3 Ojj— iSLlI 

^ j ■"■ I ^ ^ ^ JULJ V1 JL^ L 4 d I ^^^ 

jl^ CajL^j i^LjlJI (^^Ix 3jJL aj < "i ^u 4 jl-i-11 (“illo Ijl^La^ .jLlII ^VjuI 

. 3. U±J uIjLbI I n 4 ^LjJlIJ 4-lx I u4L3 <"i4LS1jU 






























4 4"i^ a 4^j cr^ ' 0^ ^ ^j-Jj OjIS^ 

^^LaJI Cj^, i^li i^jJi 4j A/1 ,^jj^ 1 t^u.! ^ j,tj V 1 JlA ijji Vj . ^j^ijj 

Jj ■"■■•*■ ■ jJ.4JlJ 1 ^ U>j"wl I -ill4 .4_^^j-i ^^JcsLse^ ^ 

j^jub 4d a1-*!u i_j^^ O^ Ld 1 i.ii I d11 

4,j.,a^ ^ ^ ur^ i 0 * * Oj^-^ CjLj_<iSo j»_5J tj-* 

LajL^ 4_%jxj 1 , Q (jVI ^ L^i^j- tCJI 

- V ^ I nj JLkJI ^Ij , ^Jl ■ ^ ^ iv^ ->• A ^^lii CjJj-jSLII IjuA fjl 


. 4^LaJI L>^ JuLaJI jjj)d"n >p C4^ 1 ^ 11 1 JlA 4 rtK ^1 

(J-dJj ^LjJl (j\ t 'I ‘ ^ Ojj-j^JI ljuk j_yJj SjjL^l (JjjJl 

*Sl 1 thj ^ jlJL I ^ jla ^ L^ fc«i 11 ^Jf j iI -4 1 I (4._Lj^^_dJ I ^ jlI I I cz o^ I TI 

,4^1^^^! CjI I i^dH LT^ 1J<^"| 

OljLftiu^l >_lju>j ^J-11 J 'J* ‘ L7^ T’LoAj'^I 4.^Lj ljj ^L^ILli JLdJ^ 

i^_^l>J.l (Kashagan) Jis- Y • ' • ^\_c. ^ t. a >Ljl 3 j 

ajjt i__3L.iii^l ^ji vijljLjid \ ' '\ ^ji_) L 4 4 < ^^ 

(2>SL) ^ Jjl VI 4_j>^j-aU 3 LcJl-o 05 ^ U^ 4.X4SLJI 

Jt -V. ^ (.zxjL^ ^,jii)l i ^ 4 ^ ljui I j_A 

I : t ia .^. "X 1 i ^J.2_>J I '-^ I ^ Ij- ^ I ^ JLx. t . 1 S j" 11 

Ijla (_jJ3 iJI ^ji o-ul (J-oistiiJl q\ i-dJj iStaioilj BP 

4 I i n’l ^ J * /j“ (J-4->- ^j-4 V" < ■! U I^jja 4_^£,J-J Ijjl (Jij>JI 

iJji^-" *JI "i-i «1 4 ^Jr>.u 11JL^ U7-^ ^ 4.J 1 i 

I ^ j4 i^L^I t V 4 4 UI 4 : L^ jjl ^"f I i>j V 4 -^jk CjLj t 1 ^ 

i(JL4jJl i-tl• *"... A 1 ■*;.r< 1 u.3^ 1 4 m^’4 »yLlII 

ljj La! (JjcL>JI ||_^| (jji JisuLl^J[^ cjIjlslJLI (34^ 

4 AL->'.TI \\ j- '*■ ■ Tl ".. ^ A JLjJUjz. (i \j t-\-.>^ A 

^ 4 M I J V " t ■ H 4 ijl - jL-^lj J-^ ^1^^ ji l l 

i ^J11 I jjt ^JX^ 3-L^_) I ^ ^I 1 jl^La^ .***11 ^ 1—1 ^^ ‘^11 

L>"iJL>^ ‘"Cash all gone» (jJjj-l_Ji ^LLaiJI JjljJill ^1 U.^ll .^1^ .^1 

t ^ j.^1,1 I t ^ J .IM L-f A ju Ld 1_|JL^ 4j^._Ul U d T* ^ ^ J ^l^_4VI 

4_^Li ciliTcq-i V 1^1 ^1 ^ ' ■■■^'* uloj^ 





^LL) LjLLJljd . ^\jjr''u n*^l 4-tLo-tJ 4 ]nA 1 4_u-uLi-iuJI Juu) ^ 

^"i i III! j3^i-“W 1 j Ml I i^TI 4_lj^^Jl 

( 31 ^ 11 3^^^-<-uVl oJuJt ^j7iUt"> (jt * Wjjj* 

L^L-u^j ^ n^*^' JL^ 4-iJLt 4 _jl4^ ^4^13 

» 4.7 ijr 4j1^L?<l/ 3 jL^^- 

Lt._..«\j \\j 

j_L^ T ' ' • t H 4 >.L~i4j jj-^ 4x.j^ 4-*^ -a 3^ 1J < >ij3jlj1 3^)^""* 

3J.lr>J ^^ i u iij'i^juj . LjJljjjjjii IJ».>i^ 3^ 

ijj^ ii^a T • * Jl-*j ^L_Ji I ^ .liL^lj-^j . I jl 3-4 ^Inc. Vi f.j 

^ i~i in In/1 i ♦ 3^^ ' Cy^ ^.*** *^ IjAu yijjLjj 

3 I 4 S.jSjJi tfjuk Ij^ 4-A^-tIi_4 Ij -.. 3 j ^ *1 

j--uaxJl SjLjLaJI 3 ^ ^JlC. (39 

(_^lc. L^ii.Lj A I ■ ..ij \ jl>»3j 

133.^1 3 V ^ ^ •» > L^J 3 j In 4j_^ 11 \ J “> \ 

^e_4_aJLl ^uLilxi-C. ^7 .4 ->.L(_uJL 1 3^^-^ ij^ 

L7^ 0 ^ ‘‘ * •IL-^ I JL^ ^ 31 ^ ^ ^ ^ i(^l_C> 3^" *-** * . I A ! i\\^ 

l^ylc. ^-j-C. JLil 3^5 • ^ ?r “i 11 LT^ J ^C. J_ljjL 1JI 3>-^^ (jr^ ^ 

lij In A 3^-0 5 ^ 3 *^ 3 'JL^I (j.«Li-^^ (^ 3 ->. i3'J.^->* 3^1 

4_LlLtJI ‘ 'J -^ll JuLJ VI I n ^ J ^ i ^ ^LojVI 3 ^ . t"il > ij • tjVl ^ 11 ^ 

4„ln r, MI 3 ^J, V,“| I,iij 3^^ CT^ J.tf ^ 3 j "1 Tf. J J .4»^LitJl 

Jjlj.-i-iJI 3 i“^ (_y-i.«.lI • jLjVI (_^ jLas-JI j-jua ^*il ,;^-j-j„m,. 7 i A,.j,^...ia.^ 

- (^3 ^ 'I ^ '^1 (^j^aj Luajt-i ( Lq Jl>> (4.^-iJuIL 'I 4 J ... 11 

jLji.4 3 ' 3j3-^ j lIJLl^ l.)! 3^^^^ 3^-^ ~ > I J- -< t ^ tJ 1 (3^^ 

3j-^ jJk 3L£ (^LLLa ^ oj. J>-^ J '3 

3 |j 3 j 11 VL47-'>>I uLIIJj^ 3 ^ 1-4^ . \ ^ -T^t ifa4 

VL4T 3^ *J (j' *=-J—^ ')3-^ ^ LT^! J"i—4 J J >^^ In 111 4 ^ Cj-iL^ 

. 3^ 4"n»Vl ljuk (jyl^ 

















^ i>t Vj L^j:^Laj| ij^ iliLjVI 5 aI\ i a ^ 


^ c 



JL^ ^LojVI ^ ^V 1 C7^ • 5 ^ i 1 I J9jub (.^ jj3-<>-<-l' 

.4^Lj 4j ^LuVl ilJL>. (^Vl (_5-3 .SjjJlII Sj-JJ 

(J^i^Jl u-flij-jj-fcjjl LT^! 14 ^ Lj i IjlA lit , i Ti I tijj 

Jt, a) (_ylal J.." ■>-^\ (^JlII ^LijjVi 4 y^\j i4^j,,l. SJI 

. CjI m 11 < till 4 ^L!iJI < <j SmII 41.4J>- ^3^ i *'' S^ j 14 1 1^) ^Lculftl 

1jL.iJ_(_a5 i^LLl (_y^ V ^1 ij_yJjJLl (J trt*jnU ,_y^ V" I uVl jJjLt-a Lq I jLfl 

1)1 ^ l 3^—d \lxJ^ 4 —A jJ—^ 

uiI^A.^li-uVI 1)1 LqjJ .^Lll ”l * ^l"i,u j_yl>JLI t-il^^ii uVl 
1/^ t "i j < II I jj iC(_j-*iJl (j>it y JL_>.I JL^ ^LojVlj jlj a~ i nL JjIj-jj 

a Vj ^L*JI l)-a ti-LjvI jf\ ^LikLc 1)[ ' ^ J "‘ J *J ^ *! 

.iJIjj^I 4.jQial^ liar IjlA I^a Ijjlaj 1)1 


l;u^l 


^Ll, JjLlJJI^ j^LC. Y * * • La 1)^ l^-Ll-SaJl ;_y5 JjjjJlJl ^ 

Jjj^ g J T1 (jm ^^L-lIl t 1 ^Ijl <U V Jji , I i^i JL^ . 4 I 0 I I M ill 

l^SjLaoJLI ^_^1jl1Li t4^j[^-Ij 4^L1 l^ ^lli 1)^ (IjlA ^^3 ' U ^ ^ L-1 i LaJLskli-u^ 

4 t it <1 Ml ^ ^ ^ i ^ •*■ t .V ^ 111 i~<j, V %. j-^1 1 4_ai^ 

^ "I * * l).x i-Jj-Sj La 0 Juk . oj jj UP Jj-5 ->> 

|ftSL>Jl ^Laj ^aljLujj (Jl^^l 1)^ 

i4.xJaHa Jl 1)^ il)V) IJL) JLd ^ iLilllib 

. Jjjj-lJl 4 j-a-Al \jLJj^ jL^ O^J • L..r( n a ■ 5 jljj \ ^ 0 Y 

SLLll djLu>-1)1^ tK|^j-i5>[,!i 3^ij_i.ull» 1)L1 4^^ihl j-^ 1)IS^ jLa^ 

4l^ Jjj) 1 mil l^j^jJl l)-a l^^jJ T * 2 Lj^L>. a p ^J3 6 ^ 1)^)1 a '>-j 

. 1^ CjL£_)JlJ 1 4^1^ IruaOJ 3^^^j-uXI ^Jub 

frLu^ IjiSLaj ^JL frjJLl 1)1 t~L.*.i1 (^j^l 4i>.^l 1^3 

il)SJj . Qinghaij Xinjiangj Gansu (3LLLa (_^ s-«-^ «^>11 Iv LI 

U-Li lr\-i^ Jl 1)1 1^ I 11 ■■■! 'a 11 l’'\\ j ^^n 4 JLj^ 

* JjL^' L^! 


-i-i^aj 



Jjjl ^jSCjuimI 


^ L I Siguan cjj-cl jLo 41 jL^ 

^^1^^ jlLJI o' j j«"ij ^ n ^jj^SilJl ,j\ itfjLi-a L 

5 JI 35 J ^—oLc. « Li Siguan LiJIIi jj.* j- ■ lIjLj— 

4-^1, L 1 ^ a CjL^V i?i ;^j\ J*^ O^J .4 _^jl*_L1 IJ 

JSLitJ u .triUJ ifrl^^_j—>J1 <*■ l.,j.A 4_xJt-CJ^ ^ ^Oi ^i-C. v^lj 1 ,‘,vCaj tpj- lI" 

^ •i.iUl^ ^!ViL^1 (Jj^ Cr^ iJjL>^^^ cO^ 

Karamy Qai dam Qinghaij Karamyj Yumen J>lv j^^Lc 

Lo ajJoL (_yj3 . V ^ ^ J ' jjj a ">^J' JL>.i Xinjiang 

^ ^OV _ ^ a j ... ^ -Ln iLa-iJI OjIjLjJLo -—ij—aj 

.<LLi_uJi TV jJL^ J..i 1 ^ JjjJLJI ^L-jjj 5jl^ (j-* 

i J^LJl J ‘ ‘dl J^Ij-^ 5jjUOa jL^lj ' 4 ^ ^ 0 ^ 

Dacjing ^Jii ij-a^ u^LJuJi^l Lijj_d_i_ul 

L-a (ji c ^lafcJl J.i>Jl 1JLA . J^LJI JL«-OlJI ^IjJl 

^ '^ttj Jd '>ill IjlA ^\ , l> ii "t t j OJLLA jJj t jl j 1 d ) t jjiu V 

4jL>Ji c-fcjl^ jW^ ^ ^ LT^ ajuloJi 41<^!( ^Jjn^! 1 j 

.Llr^j-taJI iJjjJIdl j-^l (J^->JI IjlA 

ijL^ j>-a3 l7^3 •'^Lj-ijjL_i_uJl Daqing lju Sk ^LljVl (jl^j 

(_yC^.j-jJl ^LlcxlU d a 4-jJQjUal mi'iH dJUb ^SJ^ 

^ji£.l JL3 ^Ld . 4_j_jjL-jiJ I 'v ^J-dJiil jjjjCi 11 ^^J^‘~l < nU 

a^d-^ (iDacjing ^t-Tu j;! 4i-L-d~J' cIx-LLu^JI -L)' ^-^Ld^ jL«--~- 

Ju^j La i^Ljgj 1 ^ ill LaLc ^jO^LjJl aljU ij-^Lp J.i>Jl 1 Jufc 4-x^ -y'l t nU 


a_:^^^.jtj_«_iJLl 4-|UftSLU *0^' ^\ jjl^- 

Lo ^Jl jLjl 1-£.VI jJduJ UjLi^l Ld I jjj jL ^J-d ) T 

id^Lc.! dlj_^j La j_yJ] ‘ ^ * -L^ 4 d j^H ^LS 4 j^j_>j 

CjjI^ 4^ji^jjJ 1 5j[^jill ^^j-dja^d ^^j|l ■ ..j ■ ■■ IL-UC jLi-^ W 

^-Ln.d jdJ Jl^ 4jt <Sj^ 4 LdJ_d£i J .jJj-djJ jLL iV i ^ ji'" (^jJeajj 

. oj-±jS CjLxLod iZjjjL^ ^ ol^ * 0 -® *' ^ cr^ J,yij^l 

^LLd Y'\ ij^ V'j-^ ^ V~i inl *(j^' J->J 4^ 4ji ^1 Ljjbljb djLiVl J, V'^ij 
4 Daqing ^jjtLi_ul jl^ 4 x 4^11 aJJt ' ^ ^jLj Laic 4 

























j—>.1 I, Aj . 5aj jjl K7Jt\ i JL_fl «^VjL-a c CjjL_^ * \ C. 

ljufc t I y u IjlA j_Lo (^LIjVI 

4~H^ Jljj V ^jJl ljuk iDaqing 

tLJL^ iijfJLLA ;J-4 *j a . [j_a ;j\juaJl J ft <a <JiAj Ll^^J ,^S 

(-JiJi To (_yi£. \_Aja£. Ju^ jLi (J-*^ (—dJl 0 * ^ 

Lft^j . S^ij^Vl claij (jj^ La^ Lx.L^jI OJL^I JlS 4 <i j ^j3» 

ijja V~ ) 111 ^J^ J .*" *J “—Sjj-JL-ft j-A 

4-jAj_J 1 i^J^LiiJLl J.SLtiij IjlA 4»flL-u3VLj .4^ rn^ i i^\ jl^ j_1jJ1 

4jfcL^ cjj . ft,t 4 Nenjiang ^ ^Lc. (_y-a-a 

^ lJiJj ^jl i>i J all i^jlj.Daqing 


cPb r 


'> 








\y 


. Jj— jj^ j La < rt t.^ ) f L-a 

4jl_tjj_uVl iOj.±jua^ iJ-a-aJl l_43jJ, 1 5^-Lajj-uJJj 

4 V i>> ft t-il'^I ^ ' ^li ^ V"i till pf3 " ^ ^ ^ i_aJl ^ ^ * ^J,i-C ^ft_A^jL^ -^3:^ (Jl ft—a; 


Y» ‘ 


f-'-^ 


■ i j-j I ] Lj 0-^3 *^ 1-^1 ^j_ft J ft-t II 


t-n .L. > I 


djJ. Jft >11 Jyi <-ftJl 0 • t JjJiitjJl 4^^ L;r^ 

^J.ft tjl e.^-LM i^jlc L_4^i^^_jL£.1_5 1 ^ j If (j^i-ua-stJ 

-4 i^.l ^'‘■‘■wVl ol^Lft-iioJI ^ * 


J“i jJI ijj) rt j-_i-t JlS ^LjjVI ^jl ^*11“( 4-^ 

4llaj>.>La jJl ^ .Daqing. Shengli. Liaohe • JjS-w *4 -Ujj^I 

^ ft“ 1.1 a Jyljj j-st-Jl jj-ft (Jjij-lJl V"n t>i ,j1 (JLxl^I IjlA 
J-ft_*Jl ^jSLl .^Ljj'^ 1 (Jft tt a ^j-a 4^LLl (_y^ ^ 0 JSLiu (_j_iji_ftl LIaLa 

czj^l^ Lft^-ftj . Lf,^>L! 4_Ja_^jLll ^L^l aj^ 

CT^ ol^l i!u,"i^Vl ■•jeLft ^LLI y * ^'^jJi ol^LdUi!l£i^Vl 

.%Si I \ ^jlSLaVl ^^yS t LLA f^jJi 

SjI^ ^^y3 (ji ti-L-ALj J^Vl cr^ Jj}^ ‘Litl ^L^j 

IjlA 

(J^ ’i-Lll jlj-u-i-ul dj-jLJfc-a fc^U L"< i-fi a I I \ ^‘^T j^Lc Juftj 

j^LftjjVI f^j3 i. i 1 1 (i!i (^ Cy^ 

Laj ;J-a-li1 lIjLj^^jlI Julj^l ^^.1 i4- "i_. ..VI lMV_ ..I 



>jJI ^ jaXujI 


-iJ^l,i i^jja 4-.j-C jjjl ^ L7^ 4-<. lTu 

d j-1 ^l^Li^lJl UJ V 4j5v Jild 4 i^uUj ^ .^. ■ tl 

iil LcL^ji ^ ‘^"v" 4_i_da-oJiil 4_di^ (JjL.>o oL^l£Lufl '"j 

^_jLa>~ it nil JJLjiJ liJ^Ju^\ rt t' Ml Ljb 


.J.J 4 


11*^1 3jlj_>J 1 4.aX.jJ-ll iJljll^ 4-^LLaJI l 7^ JLil^^Jill 1.^ il^ 

^ Lljfe . 1 4\ irf^ 4 L) *'^3^' 


■fl.,L^ 4.^1 jlJI 3f^.4,4iJ 1 (J^jlIU ^jaJLuu 4 t :t^\ jJ^ 

.^IjlII cLscjI ,_jy3Lj 4 Ldn'%. 5jL^ 


oL^i 


lJ L1^ l1a£J t _. J ^ r 


^NiiUjilll ajLUI 4 ^ JIj^I (a 

oL^Lft^. CjIjLj Lo-oj^^i ij' n ■“■ 

3P 4-^^ m lZ< JS.11^ ^ ‘ ‘ ' ^ 1^ *Lj »^ i Jl^ ^L^~ulb^ I 

-J^ 4^ Li 11 jjL£3 14^ ‘ -^3' ^J-d_^ 

4^Jj-^ LT^ LLaL^ .1^4 . ^ > I H ,^JJ6 Lr^ 

c-t^^..>Ji 4^ljJl 01^ I LM M 4.4 jJnC 
^d^j‘^^j^j*^**' <1 ilV 5~i...Vi i ^ .^~L~ L^Lt ^Ij L7^ 

Jj) tjj Jlj-LJ^I ^Iji t j. 1- ij 1_ a (_yi£. r V ^ 1 J .4_^LlaJI jjl_ a cr^ 

t~-iI.~.j ^ (JJLl^ ii>^ oli I^n ji ^ •■" ...vi ^ ^I 

j\ 4jjSLJLl i_4.j_iijJl lIjLjIax- (ji V| , i^jLj ^_yj3 (-dLuk jJj^^j_jJI 

tJj[j-ljJLj 4j) t tiiA ^_yj_uL>. iJ-i>* ^ 

4j^ ‘J-:!-^>:' CjIjL^ 0 4jjaL£j| 4 _j_a5LI1 

ij-j-3jJl ^ j ^11 ^ ^ L-uJ^^ L>^ iLo-njj-Bt 


(*) 


) ^0'\ ^;kLc cJ-dlj-ui j-is 


L» j \y,\i 

^^jJl i ^j JjT^^ ^ 4 

O jl JL5 lLoL^ 4-ft J-^g ^jL-uaj 4 A ( L-i-OJ^—fl i 4^K 11) 




^^_jJLc, 1 ^'W j»Lc. L^J^Lflj-i-ut ^zJLi ^ 


1 '»^ . ^ V I 1 l<* ^ ■ L»» A d 11* \ i A . ~ . ■ A j 























jifiC 6kjl^ 


tji LiJj ^4 InjiU 4 _j_JLiJl .^^UiLL'yVi l^j_>JL1 

i4.d-i^LL4 i4x.j^ 1 .J 1 J 1 y ‘\ * i^"-wl... a ju^ LiJjJI ajjb 

i^S L-4-<tI jjl->.^ jl^ bp j Jj ■“■ cl 4 jL-£j j '*’ 5 _ ...iL^j 

1^1 (J- 4 JU OjL£^ JLd^ : Ij ^ I iia Cjljjji ti 4 ^n 

t ,iiii~ BP tiuLS IjlA *Jji^P-JLj (^yiiJl LJj (jj» liUj 

(j_^ijJI ^ ^oi jiLc. (jr^j . (^1 J rt 1 tfJ (^jJI ^;_i!uJI ^(j7^ 

Ij-oVl ,^jIj ^ O^J • W>t! T >* Ji>^* Ji^ 

^*1^1 ^ j'lill ^ ^ ia t ^1 #j La i*i t-u j ^1 i 4 i.t^LjTI 

. iT * * L^-lS a LiJL I (_3^4X. ■_^ t^'a X 0 * 

‘^ r.tl 3 jIj^I L^ <.i4-»l^ La 

(—flJL^I jj a '*- "J (_^,jL_tijj CjLS^j-ii 4 j a^i^SS\ 5 jLaJ 1 

La^j iCxjL^ (J*^^ ^ * C7^ ^ ^ jL^ i Ll^ . 4_i_u^ 

jt A • .Ul^" iS t L^jJI i-~\\ a-t^ t jj 4^4-10 ^ J " ^ 

'jj*^ ^ 0 )jl£LoVL) (jl^ 4jl ^1 . 

(j^ 

(j-A J-i>- CjjI^ L^jI 

^Lc. 4 Forcardos Yokri (Jijw ,^5-iiil 4J^>J 1 ^>0^ j ■ “ *" 

cJuiiJiSJLI Nembe Creek J-i^j (^ ‘^'^o ^Lc. < rt.n~*\U) Meren (^ 

Bonga 4't j a^ jAp Jj^j-jj ^ ^VV ^Lc. 

4 \ ^^'\ ^Lc. (—A_Ju-j£Ll1 (J.A.^>JI 1 Juk L^J) “^^3 • dl ^ * J-^ 

(j^L£Lll I Jl^ ^ n i tn> ^jl aU L>^ ajj . a AO • ^^1^^ 

^ t^l ^ V" l 4 . | V< L_iJL_l-£5J J-IjQ 0 • • i ^ - i ^ , l b ( 3 - 4 -^ 3^^ CT^ 


Jj S -wM d J. Lil—^ IjlA . <( ^ jL_jLld_IjJ I J \ c 3jj_^l^1)} jIjl^ 

3^^ LT^^J ^1^1 4jJ.J!tuJI 4 idiU lU L>^ J1 

. dJLA jlJLlL vUi'j Vj La LJL^j . 4 li j a r j-^ dL^I j*4 

3^ CoJlc 1 jL^ 4^^^£L>Ji ojL£^ u\^ ijiil j.a5Li L^-jaj t 

01 ^! sjL^yi 41 jl!j . j j 1 nil IjuA 3 ja (J-a_c. (ji^. 3-^ (J-^ 4 -^Ljl^ 

3 VI \ JL^ t L^ J J ^ (_^ 3^-?^-*-^^ L>^ djL3-l^ CT^ *l)j 

jj jLtii *(J^^ ^LaJI 3j)“' ■* Lr^ 1 31 3^ i T • * Y 3-0 U-u ^ l^Li 

.jLiJl Jl?"^ 3-^ ‘^^ j*Lc. 3^ LJuj 





^ ^ Y * • t-Jj_AJ Lo ljbJjL£. CjI ji ^ C Juu^ 

VjA'>^ t ^ .^.“Xj ^1 jJ^ 1^] iLl^ ^jla (jL-i!uj ^JjqLJLj ^j.jl4 

. Ij^ ‘^ ^ (Jj.2^ lt^ ^1 clA^ (3 j-)JL>- 

4 tt h ia *11 -ll ill Ijl^ ^ j) "t 1 i L>*^J 

(j^ ^1 •j<^4>^j-uuA Jut^ ^J^ AoJ^hII ^Ju.aj 

^ «iii'i^ i iu r^.'vVI IjlA (jl O^ L^lj'i'vl 

• ‘ ‘ ^ ^ t ^ > * 1 t i*^ I 1^ d 1 ^ A I 

^1 ua I Ju^^ .^J^jUl 4. 4 _l 1^ C-t-n.1^ 

JL^^ IjlA .jjJlJI ,j l<v C ill dJub Ur^ 

• Ljl^_lx. f" ■... AI t^LaJl 4_d.JL_ui Ogoni Cj^ ' “ 

4 j ft!I L^jJI uj * cJ"^^3-^ 03-"^^ t ^ L^ ciJ^ ^ ^ 


^Lc. JlLa Lijb LjgTL ^ g I Cj^^-iliLi JL^ (3~^ 4-^^'L.4_«J1 4.^^-Juil c2j-)LS^ . lJ “i-i tt j 

/jji . ^ '*' (^;A^^l^jJl ljj.^j?E_^ ^l£L>. i3^J <-JiJL%I1j 1 ^ oA 

j. j > 0 , li ‘ill 5 l^j <"<'»*t 1^ ill j tj ^jl Ogoni ^jl^LiuJI . I d 4 i Lub 

iLLiiuVi j^LkJ 0^3 'd L7^ 03 '“'J * * (jr^^ 4 ^u^Lj i^OIi 

ljub tKen Saro-Wiwa 4_Jl JT t_^jJl j_j-uai! jjL^ ^ 3-^3 •‘^ 3^*3 lA^=^^3 

t^lLa.!! IjlA JLaLO (^L*JI cLscjl ^J^ 4 i>> jIj( (^jJl ji 1.^11 

^ I Jl^ __ "‘ ^1jl_cVL) ^cSLjv 4_ iLjr j j ^ ^ j! 


^3 IjLA .4 ^^-L^jlJI 4^^^L>JI j^^jLjlj (jl^ 4_jV VI V ii-^L^JLl 

4JLj^ ^LLu (3^ LT^l 4 ^ "t-^ ! I \J ^ 11 J. ^ ...“ 

(jL-JiiJ t I 3 iJL-u t ^ I a ^ IU (3^ ^ La^j^ I uJ 3V t 

cj c^. lO-*^ (^ 3 ^ LT*^ * Ijla aJjdlSLIl 4^ Jl 
J * LilLiLA 30 ^ ^ 4.0^10 j *3 "'?' 0 3 jLJ^*~ 3 ' ^li 

1 Y • • ^ i^jji 3:?>:** ^3 4 . t ij >ljVi jl^ 3 >1 3*^ 03^* ^J 3* 03^ 

^Lc. JlIa 4.^j 9 3-4-^^ i~i3 4^1 Jl^ 3^ ^33^ 3^ Cr^ ^3^ Cj3Jl^ 

tfrl .ft iiitl ^Lva 1 Jj' (^-5l 333 ^ ^ i 1* ^ Jii. i •%■ JL-d_3 : ^ 

Ct^ 3 tlH* < ^J '=^J Oa (_ji£.3 l 53“^' cr^ ^33"^ V^’ 4jL-t«lJ 

4.^33^' 3j ^ *^3-^-^ I Jl£La^ . Loisjl jLiJI ^ ^ ^ i^jLSLlI 3 •"‘‘^" 

> 4 ja^iULI i-| ^ 4 < uJ 
























J-UkC 


4j_lJLc jj| ^Jj-AJ oi 

Lg ir. ^ ij^rill L^J^l£La JuJL>iJ ^ Jl^ ^LjlII 4_uijL^ 1 j^^lsLlll 

(*) 

l_^jL_iJl Lr^ Jj) Ml ljut ^ 

, jLju i ^ ■.. /^ jM ^ ^ i>>; ciJliA ^j^ jl^ . Liiajt (Kuntinentalsockel) 

Jj-^ ^ , 3 ^^ cr^* 0^ ^ ^ “ J ^ LljLJLSL4il (_yic. 

^39 ^JloI^I »l^^,Jr.,i.^,!l J.i,fc 9i Qji jl 4„ji,j.,iv 4i> i.Ofi 4.ijJk-A 

^ ii"i JiHj ^_yjl ^ lull t il^tl 4 Sin i >a ^IjJI l^ j I j t y 3 ^ t-lUj 

^4JJ ^ ;^l t((»l .J-^JI)) 3^^-^ 4_JL_lJaj cdLiA *Lu3jI ‘3^,/-*-^^^ C^J •^Lj_>J1 

<J Jj^<a t U ^Ll\lT 3 j, Itliil 1 ^ t m^m!! 

4^Lc] ^_^..L.u^j jjj 3jL^e_ILll djl-tl ^ 4 !!^ uLLjVI 5 

.3jL^JI L cjIjJ-ac 

^L^l djjj cd-tj^l 4_Cx.>o 4^ iJn 1.11 ^--uC. '^'* L.S! 

. CjIjJxu j < n r ju^ 4 m ^LjJi 4_»_aljJl ^j-4 -V " I nU (Jj|^-lJl 

5jIj) _ >* ^j-4 ^L_1j^I (_yi9 ^ ^L$J _ ^ _j '^U 

tji_3tj ^(L-iJaji Lla (»^jlj 3 ^ j _abfl 3 £J - jV ->• .il 3 ^ " ■ - VI 

3 ^ ^LLl A* ^j-Aj .^LxjVI 4_^ 3^41 V 
‘4 ^ " i t 1 3J ^ ^ I 3-^^^^ ^j-Ld L J-1 ■>■ V1 4 ^1 ILA 3U^ ' 1^ (UAjxJiSlJL I 

V"i fill! cixl!) ia^j 44 t i J 1 4 Mill j-JtJ iL^Ljj .4 x_ujLJI 

3 ^ 4 <~i!l 3 ^ JjL>-^^ -a-" f ul 1 . n 4 Kwjj[_^-*-4 j-A . jL^tJI 3 ^ 

• L*f A Lij^ 3 I i.faii 4 3^ tj 3*^^ f^jpuujja 


, . t >_I Mij iiscjJaJl J^je_jl ^Lt-4-1 3jLi]l ^^_yi ^ J->- -o ^ ^ 






^lu A (Jx-X. Jl^ CjI jjj III g ^11 

^ ' '1 " ^ M ^ j ‘^4 —j.-lJLx P J J 

JjjJ-JI J>^ o-^ ^ j" < ^n ljI^ tln^ .ijuijLJI 


iL^ » ^ ^ 


^ ■ “ ■ . ’ ur 


^ LiX . 3^ I uLl^ 11 ^JUb ^1 1 A I ^ AJ 

(j-!i£l^ ' Cj^ ^ ^ a' cijLaL».‘ixl * -'^ ^ 

aJQj^jl^ 4-_:tiil 4-AX^i j ■>■ i H 

jL%_iJi ‘* ^lLoI^LII ^ “■ tU 3d|^^jiJ1 l"< 1 ■ qC 

oi='i—^ ijr^3 ~ 

. A X 1^ aS^I tf jLrc.ijl cuLV^JJ 4_tjLjJI ijL^tiiJI 


Ijliu-Ujl ^ijLlJI 

4_^J^ L?^ L^J ^ ^ J ‘1_*-^1 J —^ _J 

,d >J 1 Ut 1 ^ 1 cl^jJL) l ji,^~ \ ^j£Li ^ 4 jl L^ 4 -^ i 4 - 1 cu^L 
^ i<^_u9jVl cjljljJu^VI (j.Atl.^ liiVl^ 

4-^jJIj 1^ r>o U'l.j,.^"! ^ lAjjift'id jj.d I II 

£j' -■ ^iLH ‘■^L—i? t jL^Ij VI ^^^LLaJLI 

I Wm .>.tl ^1 '^1 . jj J, Tr a j CjLo^LlaJ 

4jV i-iiJj (_y^ 1 —aJJt 


d iS 1 “i_ _. u t, i [ J J .lT 1 'jjS ijL-L^ 






















jjAC 


JJ- u a > . 1 1 ^^J-^ 1^ ijJjj_j_j_4£J| ^ d J y U ,^S\ jl 4 aVI 

JjlSLaVI jLuO djV ,1 . . .. '^-d . i J I . ■■'< ^ V I Aj d A K I |jl>. d a jd. itl oLdjltJLl 

i j5v.Aj . Lii^i d^'^ .tl cU^L^Jl CjLe^^LkJLI tfJLft 

jJ_^ J>^ ^ ^ d iJ'j—tin^ ^ U J^l M a ( ^ > a a\ 

. Lu 3^.^J d-U^ ' ^LaJI «U_lJuJ]) iOl^^-^^JLlSlil 

4d 1~-WII CjI^ jtjll d^Lill JoLpjVl 5^ tjlS^ aj.^\ 

L>^ frjJLl tjl ^jS Vj .CjLojLlII dj-A ^jja ^lllJI jj-«»^lift.j^lj(KorTelieren) 
d .^14-".. ^11 dXaLuiJl^ d SjA. 1 tl iJltL q^JjlX 1 ^«-::^LiJI ^VjlL! 4:>.L;:u 

4-^jL^I <-1jIjj^A.>J 1 ^3-d Jj-l I u < mIj . d “ d-j-L^DjVl Cj1j1j_jlAV1 

.^jJi L>^ <_«jdr<H 

d ,^',A t ■. i^ I "« «n Ldt AC" i ..V 4 _^UlJI 4_djj.^JI 


1^ill djicLLlI ji 4iiLj 41 Ml i^' LT^! cA^ 

jjI i ^ IjlA tjL-^ i LLA i^jji . ^_jj9 j) I j ^IjLa j —(_j3 

t ^l_i_3 illilla (^i f^jjo ^j'^_dJ (1)^^ ^1 * 'ji^ } d (jj£Lj ^ j n 

IJLA J • j^^C—iJ 1 J 4_i_u-) L-JI L>-u^ ^ * ' ,J_^^^ILjJ Li Lj-Ic. ^L.d^ 

d y^K Jufcjf j -a- 111 ijl <; r I JjjJLJI t M fl l"/! i i » a 1 L* ^jLc.j_i_u 14i^ 

^ ■ ■■ A d > 1 “ . .. t I (JIjI _Ajj 1 * t^l_5 - d . .. tl_iJl ^L-\l y t^l I_tJ_^ ^ I 

^ I L) ^ 1 I JlA t t'^ I td \ i~- I (1)^ ^ I 1 ^ I 1 . y.~t 1 4 I ti iL^i 


I d y A A ;L^ oU^ d y^ A i4j1j Jl:>. yt yjSriH J 

L^l iuiJI j jl I JlA t g ,‘ '*' ' “ ^LLI ^c-La-i-u 4 .^LjlJ1 

■ ^ -"j * 4jLJ3 (4_^LiJI t .j a i^iJl (J^i^^ 1 4 _i t 1 j^jJcaJI 

. 4 In A Ij L-d^ J J'^i^ ) 

(j! (>-dVl ^jLj ((jL_iiJl (jA^ tlr^ j_d-£ iJL>Jl (jj_iL^ 1 d ^ d^ 
^1j-a-"i i«ipi iZj LjJ-dJr, L^^Jlicj-MiJ (Luaji 

^Lu.aJ^ , U J . n" tji La^ L^_d 4-cLl^ lIJCajL^j . ^ ^ 1 lJJl^ * ‘^^ ^^3-^ 

i3^^u!ul_LA J-A—lJi d" ■ ~y A ‘ t «J S y-. ! 1 J CjIJUL^ lJLC.1^ 

^ _<j ij^^\ i^jLj (JjL>. t S d i LLA ^j-d , ^ Jd Ti 1! (JjL^ 

dJub **^^3 .4^Ij_£, j < ti d 1 ~ 11 j Jji ,1 n a 

John T. Hayward. J^ 5 ^ ^ Ij ^Breton Rig 20 51 ^ i.iU ^I^-jlJI 




11 1*11 


(jl . l1Li_4_uSLI1 ^-_lL>- ^ ^ i ^ 4_jaljjJl aJJt a. I i ^ ^ i 

y ‘ST’ ill 4-^lSLll 4_t ill l,>^ SL-JuJ-ll 

J1 1 ^ ^ >.a"<j jj A 1 . ..1 J_i3 4 <LiJL*J1 

ij»LiVl ' ‘^ ~ ' ^ dj»JkLt ^jl V| .«.jJL.^Lj iJl_ >Jlj 

y ^aJl CjIJu -*_<0 , V J J i~u " (^1 jL_tll J_5 tjLS^ jj 4 ^j-A 4 "< ^11 J >■ I JLj 

>Sm^^ ^ 4«m ^-U-tii V C J. cr-^ V4 ^ 

-i-JLjLli y a:. 11 1 C.*->o |» 4_..." I^JL^ ^-TcJjl \jjb - <d ^ U ... 

.SjjL^I 4.^^!^ 4_LflL£Lll 4jLill L^.^c a t ;_^jjl ^-^aVl t5j^Li.A 

Juj.] V al—j-a ^ 1 JL-tc-Ti 4.^>JLua CjLaI^^_aJI ^jL) 

5Luj^^^ d Lv_. ..i^ t I Q .1" ^ J du*i lLU S J-^ ^ * * LT^ ^ ^ 

*l-^^_5tJLa cljL-al^-C. iLdJj tlA^ -1 .JU o' ^ ^ j 1 d“t 

(3lJol ^ ^ C?^ 1^1 jL5tZl_4-u^U ^XuaJ ."i~i 

O-jL^^ .((4_4^LjlJI a in i ^JlA j- a '%.M i*it j a ^ L7^ 

iRIuc Water No. I. ^ 1 4 ■ ■ ■ t' 3l_u-xJLI 4 ..^ 4 jL-*-R i ^ \ t~ti .^. i It ajjt (^ 3 1 

3 ^_<cLI ^ ^T i^kL-^ L.^—^' L '^—~ (_uI i^^y- lt^ ^ ^ 1 .^1 f 11 ^jut> t"‘*j- I» 

c^>-H l.^ j If. -V_d-S IjJ^ Mjlj:^ ( 3 -^La 3 — 5 t-> 1 ^ ~i j 

i Jl5La j ■ d A1 " t 1 t"il ilLa" t I y t l\ 11 \ ^ 7i dlj" ^ 

3—>• ^<uL) cLj_iJI jjL 5 LoVL) tl3_j->-l *^1—1^ 

.c.La>. 3^1 4jljI^ 33 d U V_l| 1 •^ 3 ^^jlII 3 ^ ■ R ljUfe 


JU^t jlallj 

ji 

*3X1 ijl^ JLi 5 i ) \ 0 \ (^Lc. ijJLo_tiJl 3-2tJ 4 J-al 51 Jl i^UoJl 
JkLdd3 i^y^^ CjU-^Su j.iU jLc 4 _llaLj 

^13J1 tj-d 4-Ai.^l3 ^jvLuua Groningen SJjo-o ^ytaLi ^j-d 

djLr ^3-dj ^3 jjI_i_u^I (^jIjlI! |_j.d.>JI Iju^ *^3 ' t iilL^jj-tj IjlIJ^j^ ^30 

(^jiLiJl cLajLuaJl ^j1 Vi .^-iloLaJl Llo^j (_y 5 j^-*_a_JiaJl jLiJl 

f ^ 1 *• 

^ i • 3^^ cAl ^ Vo * tfiUXxjJI aJJt JV-^ t(J.i>Jl 

West l)^3 • L-l^I ^LuVI cjVjlijo I^j j^lj-jJl IjlA jjq 1^1 4 h“i 13 . IjIj 




>4H 


ijA 3 ^ ^ Ljij i I y^ I ■ U « ■>. LlaI 5 Ju>. y : ^ LJI ( ♦ ) 





































i_ 1 )^^jL_uI >■ (jn M cjI jl 1 ^ (Jjf Sole (1965) 

^ i 4_^^ -‘^ 1 ^i ^ ^ ^I ^ ^ /I^ 11 Ju jutJ) 

t-Ji_jJlSLLi Ekotisk ;(_^_l£.f aj j 1 ^ 

t ^mmSU ^LLa-^1 Forties Field ^ i^ ^ ^ (J>*-=*^' ‘ ^ 

^ j ^i*v 11 Ji>Jlj ^ ^ ~ii*nHj (^ ^V• I*Lx. 

1 ^jl V| . c. 7 -^ " '>fcl 1 j ^ *^V ^ ^Ix < ii i.^i5»Lli * Brent Field 

4 1a a (_|^ (j-A ^ i ^Lx t )i .^.“Ctt J.d.j>Jl Jj 11 ^jla 

c djti"i^l (j^J *iJ^j9 ® 3^^ ct^ tStatfjord ijx>» c:r^l 

^jt Vj (Foinaven^ Shiehaggion ^^In'w ^ 5?j ol^i Ft M.“dt 

4_Lxj_ 4 J ' " Ly^ 1 -^jix ^ CjjI^ jjJ ^ d tfJLA 

a -L JTJ ^ ! 1 «.L_la-j^I L 5 *11 ^Ijl L^uajl Llib^ - ^' ‘ 'J ^ '"'d 

4 J i^jja 4iJ1iLajjU II Jj\"» ")! jJjj J, I H V~i <nlj t4 J ■^.Lj 4 1 j >jdj 

juu ^ 4_1£^ I j_i^ ^ .>4 A . ^ ^ t -n ^ I 4 _Lq ISL11 I ^jx ej LdJJ I 4 1 

^ LtF“I ^■:^^ ^ ^l^LaVL) ^ ^ 4 F lj.u_u 4-^ 4 JaISL!I JjljJll 


j-jjSJI )jl (j,dx Ijjl^ ^ ^jLdlll (ji 

jjl£LaVlj cjL 4j| ^ 4 x ^1 l 7^3 44JL4i4L^I ■ oLij^x>. 

JSLU ^ l^Lb^l 4^^IIII L.)Lj9 44 It Oj-iJUu^ Jj) i^jja 11 

^L^LL^j^ i"d4i .^.“0^1 A ;y\_L^ . jI£L1Lj VI (jjj <-ijI j 4-3LLi:3| 

^ya L^ ^J~^l LaJi-»-i -^F" 1 ^ *^1^ ■^~ ' ■■! ,^^)£L4JLI 4 _l 1SLII 4 j-gSdl fjl 

creaming curvej_ 3 H 0 .j^l) (jd-^tjJLI 1 Ila ijyi±3 • 44^L:d1 j-L ^ , o • • 

* 4-^1 4^1 J n-~>» 1 d ^ “i f 4 -^Lj^V I 4 j ^SLJl ^ l—iJ^ I 

3jL^ C7^ Jl^F ^ i-^ i 11 Ijjb jl J.^ejl ^1 4,h„iw5m^ 

4^» 1 II IJ-A ^ J i »j 4 LLA . 4 a 4 4 itU ? 4 t. ^.j-Sl" II cIjI jl 4 f JJlX 
ijiil 1 ^SLil ‘'^■3 ' ^11 i^jF 4 l 4?t^i~5Li 44 JoLujj 

. JuljJLo 3-5e_i (_jix 4|4J 4 Jj:w1^^I1j I^jlr _/jAJ (jy^l 

cLx^juij ^ J^~ *11 LajjI^_4 o^I jL^ ^ ti LxL^j^ c^L^j 
1 ^ t ^ JFJ " 4 4 4 ^ 4 _Xj_4^ ^ 4Lj 4 ju^ • 43 J 


J‘ 


,■ I '» f V ljukj . ^ 4.UjJI \\ ■^“i aVI 4_4Jl^ j~ "wVI 






4-:^^ '^~ ■ *jVi JLse^ *^llrt"ij *ij_lL3 ^ 4_La 

(_yj3 oj ^ ~ i "i .i ijl Jiil ijL^ (jm i_>-wfj 

I I .JLilb L_>' l-1A ^^_l. 1 * ... 1 4 LlA *- ^ ^ ^ ■ ■-■ Lj 1 ^ ^ ^ 1 j> JLA 

OjL£^ . 4..a I II A ^ ^i^pjtj_4_ijV 1 jj J 

.j_^LxXli IjJk Jl^ jJL^I ^Jy^ ^t-iT lI, i j-iJrxJ I 4^i^Lj^ri,l! 

JuJutJl Cy^ J1 CjjIsuI JlA C^l£ 4-LAiLi„i.Ajl ^JlA 

Jl_?ewa 4-LaL_*Jl CjIjl-aJLI jLjJljI sIjVjl <_a V "i <nl «^Ul£Ljal 

^ — ' ■-' ^ ‘ «^ i ^ JLA ^ ^ i__^^ 


* ' ■ ^ I ■ I 


jjIj-jcJJ (-3l^^Ju_i_wV 1 

idajjLX JlLq h>ZjL^ 1 t~i jiial ' ^ ■>.j 1 

> "1 Ml j 4 4jLIaLuiJ ^ ^ ^ “ ■ --t * ^L&^ljJLa oLj_<^ 

C^L£ jlj ijj^jLj JA3 ^ J>-^ Cy J . » “ > 'l (jjLl-£>i 

CloL^ 1 <oj . Jl ^ j*iU j-^ ...^?1 ' ^'ijl ^ A dLlaj JlJu! LIA 

j^LIJLjj j;;'j"'■■ -a ^LIjVI iLiJaji nJL>Jl 

JJlJlLLj ^LIj^I fr_;-Ll Jj-al^ 1 gK i Jl-JlI J-stJ t d"nnU ^Llj^l 

. 3jua JuLuJl 


If 

0^jSl1\ (_jX ‘ . j ^ ■ n ^jl ;4 _»^Lj j ~ ^ ^ 1 Jt.j_»_u 1 ‘ J 

L ■<i-^ i jl] 1 ^_^-3e_Jj— L4xj 4 i£i.jti d JLJLJ ^ j '•*■ ■-] 1 dULA l£L] 1 4 ^ iJ I 

4 rtK II uLaAlj^ 1 3 ^ .‘ ^-5) 0*^1 * l-ijt-iJojt 

j[ ^JlxLa ^ j ^ ^ J i ^ i«; J-j . L^ I j , 1*^1 ^ j ^ n 3 A 

^ 4 riU((Oelplattform) Jj^^-lJl ^\jJkJxj^\ <u^suja 

. L 4 I 4 Ja t.U L_ 4 jIj^ 2i^jij_l 13 iZjljL-ji_ja <Lj^1,.7i,. >0 L-« JSLj 

7cJ_4uJL 1 t~.'. ^ . ■■ V Li 4-j-L<—c 4 a a I lm ^ 1 ^ ^Lj ,^j-a S Jlx I Ll I 

»J 1 LIj 1 jLJ-a (3-*J ^ ^ A * 1 ^ JL^ 1 jJ 1 ^Lfl-Jj 1 ^ Ju JL,>J Lj 

(J-4-j>ij 1—^1 1 (CjVVIj Cj 1 -I >11 LiJJ^ 4 t '4 1 CjVVIj 

^ I )ii'ij .(j^LcLjLJi ^_^jiSLi_uJ 4 1 ^ 11 CjIj jL j>v!I i4j^ Ijla f^l 4_i)La^VLj 

. j 'a- I n a\—i A 0->u 4..4 jLx 4 A ^ 1 ^ ij'*^ cr^ 


d JkX 




































^IA£ 6-|(^ 


_cLJc _Jaji 4 \ a ) ^ ^ j > ^' *4 1 U < i**-_i-u3^ 

L^j 5 " ■ ■■ j V ^JljlJal I II a -k t ij (^jJl ^ ^ ^ -n ^ d t-> . ..Ij I 

O l-X-4 J-^X^ 1_4 jL-t tj . ^ l£L>- Ll LjO Jl.S- 1 ciJ LJ-A J " . .. " t 1 1—UiJ 1 

^ Li •J I ^ ‘ J ^ ^ (J.d-I_ul ‘ ^ tJ 1 ^ 1 ^ U 

^ ^ * L^ Lb ( L^ 1 j ^ i 11 Lai. ^ «J 1 (jr^ j '^" • “* c»7~^ ^ 

d_^.ij^ ^ * L>-^ ^ «LjlbLL3 

(3_a-»J I ^Ljl-S 'i? jj-j-j 4.-a3 I ^j->o JL^ LlJJ j-j— a T ' ' * t3"a-C. 

jLc. .li • ,1^} y^j, " i H IjlA (jlj t4 Ll 1 tja lij^l 

, a i>i ^ 11 <"i I t "il ^ ^ l_a 1 jjj • I a .-y 


1 ^ 1 / 


-1 * m 


1 ^ Ut«-^ 


lIUj L^j ^jllaJLI jI^Lj 41 a a *4 aj V ^ 1 

i^K* I oLabIj 4-laj_ol^ cIjI JL« 11 

4^^ 1 Juft . 4_jej>.jLlLll 4u..aJJLl ij^ja a 

j^-aj a Aj .".j 4..^^ ^ ^ ^^3 '■ ' ^ a S j 4-^»Lt-u-a 

. 4u (jL^u_i^ V ljULJ ^ 111 .“.. tl dJuui^lj 4..se.jL^I j ^ j 11 ^La_a ^1 a C I 

1 ^ ^ 4XaL^ L»L)lj luluftj 4u J^autJI CjI^^L^JI L-a-^ 

.(^r'-LaLtJl 

(ji alj-a V (j-^lic.>3 L^j jiA~tj LaJ^ aJi-A J a t tl ^jLiaj 

SLu^L i_a (j,-!^ ‘‘2 ^~<t (jr^^ icLijl j) tt It jJjJLuaJl jJ^-sJI 

,^_).>ijj (J^ ^j-a dJLauAil 4 jLb^ 1 ^j^ 

^L_B ^_^L1)L)J .4^jJ 1^ 4-^j.^a—f~i 11 ^L^ 4-j_a_i-ujJl CjLLxL-uJI 

^ Li^ IJ . 1 J ■ ' --I 4 Ju1jLO juLluJX^ (^jl^^->Jl ^ju3 4 J iIUlII 

\‘\A0 ^jul i^jJI 1 /M w “ - -1 ' Li ^_a SJl I Juft 

La SL^aj i^Jji Piper-Alpha 5La-i.m a^Llcu^l SjuiLs 

SJL-C. ^j_aljj (Jt AJ a 1 JuB 4_*_:^l_aJl .jJuft CjjLS^ . (J^J ^ 

^J-adJl (jl-^ JLoi :4.HoLjJ1 ujljlj-aJl iiUtjl aljuv ^jLuLa uBjjJi 

f*) 

4 a^ a .5 jlc.LSJI ^ >jJlJI lul^ 4jLj_uD LujLw 

(_yj3 Lj' I ^^“nljivi < ^j^^laljLjl (jL^ m ij^i ^j^jLa 

t f^ys ^a tiTlI 1 jL^I ijlitLjJa-i La^^ klLIjj 1 4u a aVI ijUj 

. J . i a I jLrejJl ai i m J-i < iV^ J j'j I (+ ) 




jajJI 


ijLj-i-o .1 t ij .^jLjJI ^j-a£LXl 

lj^3^ Cj-jL^ tfLuLilJl ^Lj.u: 3 jjl VJ .^LstJJ “' ' J ^ 

^«UjL!lJI ■ Ij,l!i 2\\^ Jl^ 

ijJLi-A La ^ iK-i (jyAc (ji jftU (j^LoLull pLiiu_<_uLjj 


Jt^ LhIr. ^1 Vir"!! 4-1^V I„V^,Aj ‘-illju Lr^ 

. Lo^ >^ cr^ (j 1 Lul^ (JoJLlij i^j-^ LL^ t"i iti,n 41 

j Lc 4 j ^ ^ (jO ,ii j LdJL I t,;^Ll,! I I ju^ L-i-i-uijj 

^j( V| t 1 IjlA r ^ '^Ll jjLSLaVL (j^ •tjL>Ji 4_^ Cj j-ilu 

,^1 jJl tcl 3 l^^l ^Lliaj (j^Lal—oJi i^-a^jj ^jl ti i » L -S !1 

LiJLlib jl3-3 (4^^Li-uJL u-iL-uj^ jJ^ojlJI ljuk '<Jj* 


;j» 34 t Lj^ ^2ya . L^) ji 431J C^jJ I i (j^ 

«. Ll L-} «: t 3 L. V1 ^ Ll^ ^ j^Ju I 1 Cj I St JaJL I ' L A ^ I ^j_ja L_d lII 1—lik 

(j| ^aLlisj t > j * Lt I t ^.\ 3~j t(JL>-jJl ij^j. >i 11 

ijL^ ,n3‘4 t juu J^ ^jl£LII cjLlj-ijI tjl Vj «luI V.i>>ll ^jla (Jj• IM~ [Sj~^ 

jL-tJI jLI t .t.^LI jl^ jlj!i ^ 3 A .^lLsj 11 Mil L-a viJlJ-A 


cl^LIsVI 11 4^ o-oisjLj 1 -v^.Aj .3j^Li^ ajl^-LaJL 3jjL^I ^_^a^j.LJI 

i^jL . 0 L 4 J-SLII 4 d V ^^Tt y. LaL] ^jsc-ji tPiper-Alpha 

^j^LoLLU j^La cJ^->u ji^ .>iU 4 i-^ 1^-LJLl cjIjjL>J1 ojI£ 

^jLoVl 1-LA ^j^ VI t^jl_^.J_iU 1 ^ “1 4 jl-3-4 Jj 4 3 -^^ LT^ t f 1 ^ L^V >.lU3j 

1jl£Laj .j^VI ^ij juwl^l ^LaVI La ^Lij-4_u jl ^ 

jJj i ■“" V^Lk jl^ ^L .^jLLjlIL kijlj-jt-^Jl ^ij^Ll-al 

(Jint "ij J-i> (_y3Jl t^jLLaJl LjVL>J1 4>^^1jJL V 4 i(_j-5Lui>j ^LilaJ 

Lo^^-xlujl ^1 VI i,JuljJI ^J^JLuuoJl jJI ^LolsVl |aiJ3u L^^lo-u 

j-4^1 CT^l llILLa {ji.£^ La IjlSLa^ . IjuI j^l L^La ( 3 ^ 

JLil tLuajl j-A nj\£ (^jJl S 1 ij (j-* 

^“i.lgi3 <-u^ 1 ^ "i 3 j-£,L-3J1 < -1 ^ )j2 L-fll U 11 ^L^ . 3^ t" 1.1 4 j 

I tlr^-LaL*JI »t 3L^ (j 1 c. 1^—4 Vj . ^L3J1 4 ^ ^ ^a 

j_a ,,, I jL^ ^J l£[J I a JLA L i < n I ^j_c. c< iJ \ Jj L^j . 3 ^ > ^ " 1 11 3^0-3.^^ V 

^JlA ju-g^ " lull 4 >aJLI 4,^^Li.uJI j-^Lt g 









































^ ^ Jl^ ^ ^ ljL_A O' 1 .4_) Lii^ Li_u L^ Oj jJ juj ^ ^j l£LJ I 


Jj-Li KZj-i \ ^ V ' * ^ ^ 1 c, L>"J ^^ ^ ^ ^ ^ ^^ If 5—J_l^ 

i^jl^Ti L-ijj-Io 4JL^ ^IjJl j.jtJI -V"! I nVI 

^Al .^~i 0_ajLSlj J^ 1 Llld ijt 1—^ ^L^JL-1 -uJ V L-^r I a Cr^ 


iPetrobru JiJi tj-^ (jt~^ 4—0^ mti i3i i Ojj-^ 

I ^ bxJ 1 * ,.. a <LaJ !>£• ^ I 1 3 J^ li) ' 3j*^ Cr^ 1 JL^" ^ 

. ^La Lc, ^ I nr. I J"i a 




«* 


S * *^""* ^j-aLIo Jji^)-lJl J>5->“ 
.^>11 . juiOj 




t ‘ f ^ 1 

J-i—>J1 ^ji i'- 

t-fcj i-u .5jkjl_^Jl^ CjVj—»- cj i<j|jL_Jl 

.U^_L^ -w ^LL-V_ri-j-ul ^L£Ld] dj*^jLji_ a 

jjl ^1 . iu^\ <La_L^_C. 3j lA-v- 4_j-aL «Jf>l 

t ‘ ^ ~‘ ^I ^ J- "' ^ t I . .1 I 111 a > j 1 ~ ■ - .fl^ 

\_^ ^ ^5^ I ^**-* ■..\I ^^^ji_Ljl cjL- 1-4^' o-iL^* 


U« ur^ 


4 j 3 I iU JjjJLjJI ^JliLj ^^ T~\ 








1Jl-A fjy^ . 3jLjl_^Jj--<l J-^^t IjL^JX ;J_5_>J1 

^j^aj Li Ar»i<J i JuJlj>iJ jj ^' ljUb JL_LLj 

^^-^LcLLl .1 V ~i I rplJa . V “i I .i^L! 4 .-oLjlII 

4jt Vj SjL^ (_^1 ij _i Lf\ 3ll ,jS 

JB Ja JUtJaJi (^od 'v i4j1 j ^JJS ii,_i I 4u"u 

U.„l,..t .3 iJLskJI OjL^ i ■ia.,^,,4j > (J.3,..>>.H 
i4j ui A ^Lj-tVI L.^L-1 ii (^j\Jt-ji 1 ^^"X it^A 
L?' ^lj-Jt_j_<ujVl J. 


' j ^ ' 


C3JI 


(♦) 


J^SLj ji Jl—» —j—> . I A —aj» 

JL—Jl ^_^L-jlJI ^L.~i .tVl 

(*l—c ^ 

^ .^1 J\ V! .V- • • 

(> Jij j_*kJ i I Aib .jftjfc. VL) 


•• A. 


xll C-Uj 

































< ijIL-u 1 ^1 SjUliVl jJlj^J |V 1 ^LljVl Jl^Lj_i_u 

j>>ll L^Lc. tu t !l t_A jLua ^La-Ij ^ ^ i11 

c-^1 (jr^ (J- 4 .tJ' 3I (Ji'^ (j-^ 

^jl ^OJD t^4 ij-tx <L^lj 4_3LuaJ i^jjA j) J^jILjJI Cj^ • »"* 

n V il aIcijkJ j-^Jj O? ‘(J^ l)^ cr^ ‘C>^^ 4 Ju J -kI I j^LljVl t-^Liiul 
*t_^.it,II 1,1 ^ t . <ljj^ Jj—>U (jj '^1 tcGLloJ I^A L ^ ^ -^"i tjl jf ^l—JJ^l 

t^jLjB-jJl ^J^ (jf Vj .^LIj^I ij i Jl_«^ ^jl fiL-iiiSLlI ^ ^U 

-aj j ^ 11 J^ ^ ^^jJl ^ ^j -4 t 


-11.V1 


- fcf -. - 


^Llj^I O-ujI ^^LuJI 
.^jUula cM- c^ 

j-Aj Jjl^L>JI j j VG l}3^ ^ 1 ^“ ‘ *^ ■ ■ 

4_tMjLJI ^lj-j^"i i iiVl (^;^J t^jl—iiJl Ijl^ i L^Juk (jl ^1 •SjjJl!! 


L7^ 4_t_5ljJI Jj_a->J1 ^Lj_)J ^ >j CT'-^ cr^-^ ^ ~ ■ ■■V'j 

ji, li S ^ LiJJjJ i 4 ^L%j] L 7 ^ 4 i Lt 4 4 j^. 1 j 0 4 I lui lj 4 >U 11 4 ..J^l^l 

tfrjJLl (J_5L5tJ t(Jj t < n'iTl Cji 5 a 1 j 3^ 4 “<"i < » ll 

tfjLA lJjl> ~' J ^V *1 I tij i4.^j^-x-i (J^_3j>. 4j^G_>JLI jJoLlIl 

((ji-*—4 (J.v t 4 L-0 ^1 ^LuVl '*■ IjLs ,^j£L4^ tJj) 4 •>i<! 1 

3 iS jt 3 jl^L^ J j * .^. -.1 4U> ,»>i . \\ i^\\ ^ ^ ix^'s^y 

^J_3tJ (_yl^ ij J4J tjl CjJLl u!-^ ‘ ll)-® * SjjLJt.^ ^Ij V "i I uVi 

^ "■. ..1 ^ 1-^ i a LikjL%_lj 4j.jjb 1^1 Lijt) jl^lgJI ' ^*~‘j^ 

cM- Jjj^l^l J>l3- J-c- > 4 (_yk. j I Un 

4_^-Lj_t!yJI 4,lx^i CjIj oLiJ^e-lXI ‘ ^ ^ * - ■ t-^ Sa Jl^I^ ^ 



:«Uji J5t « nH 4 jb,1>>^I = 






(ot£ jjblii — 6j9A&aJI clpjl JgjIuJI jiGjuU ^^Iao^iuaJI j^hlJI 


4.L-t A I JL^I^ ^ 4^u<a^ 1 Cifllji 

^ 1 4_^ JlI^ ^^SLi-i-u .‘J ‘ "3 •(j-u^^LiJ1 

. J1 1 t rt V~i 1 1\ I JL^ Jj 

I ill gt jLatV ^jk jrii 

l4JuJL.>iJi f ._! ! l_._.i I I ^\li"., .il ijLa^ AjI ^4il^ LiJLc 

(jL^ Aj-a5Ltl ^ j \ 3,^-^ A-j-aJS" jJ^j^^JLjJI (J.SL:>- (j-a <.uj jjl 

1 1 1 JU^ * 1.1 i ^ 11 ^ I . .1 IJ ^ I l_)^ , ^ ^ 1 ^ ~ ■ “ 

«LZj L^Lcii^LJ^i i.Lgli JJLC LaJJLC clj!^ ) i mJ »LL^>Ii 

1 Jub ( 1 JllXI Cy^3 * AjuJoJ (J-^ ij^ jLu^^l 

. a ...1,1 ^jl^jJI !*•.j"w ^^j_a 4-i^ AjtJLi^ 1^^^^ AjI (C-Ij-a ^Li I* j'**- 

^Jy‘^ 3j ^^ Jtj3 r jJjo ^ ^ 3 j .U“ A!iLjjL>Jl 

L^'V^^ tSlj ij$ t ^ i L7^ tSj •?>»—tU CjIjV^I 

. I ^_;l£ J^j-AJ>Jl ^5^4 1 Aj 4^ (-3^ Jj) i^'^ll AjJlj 

jlLo I iiVl j <i“ I III! ^^^L3J |^l^"i t iij ^ aK JL^-J^i IjlA ,jt 

3 iJ' ^..ji^Li t^jLc < iJl ! JUfc ( 1 ^ ... \ ^' ^3~}3 . ^ ^ 

^ ^cJxUJl y)U ^ H4 Jliu^ il£L_uVT ^ Prudhoe Bay iA-S[jj^Vi 

CjI 'T 3 i^Tl iLoJU>U Jl^ LI^ LuV^ . a ~) j \ >< T1 lIjI j i^"li |>1 l V " ml 

J_4^ LljLfl 1 jJ *Prudh(>c Bay J3 ^ <1>^ Iu-a j_a ^L^l 

IjlA 3 jjl ^Jb AJ^_3j JjI La (jl .A^lii LLA IjLA 

~ ijo '» ^ ti)^ AjLLI \ * J Tr ) iljLjfc Ll4^ L:r‘-^ i"t V jJijJi 

.Aa£Lj_;^Vl dJ-rtlll oLVjJI ^jJtlL-MJLl 
(A^lil i^jl\ I, CjVL>JI 

(enhanced (JuJiiJI > " ,^"^1 a_-3„i^ cj j La (J 4 tj "w 

^1 j- ^ "j-.- l jVl tlry-lf 4? jLfl AjI (_^J ^ 5jl_il uiUjij irecovery) 
Jj-d-^ (jl jl J I idl Ijla a "lL^ jjlj>v) (^jlII . JjjJIj ^a 

tjJ 4 ") fill it-^jj i'^'i li O^j-ul uiUjj 1 n"t^ 4 *"i i(pl AU"f iiiU 

. Liinji 1^. L.tl S'dl jJ^j^_JLj Lo 1^1 LT^ (i_J1jkJ1 

. ^j^-:w^jjJLI J ^.~ J a", ^,.. !l ^^jLa ^aLjij Ct * -^ 5_ljvj '.jLJl (♦) 




























O' LT"^ *^1 * (j.j.t.d i—(liiSm t~i i tiVl ;^j(!nij^ 

^L-tiiJ . jl^ /> "■ ■ ■■! * dJuljJiJLl i4-j-dj-JL^ jJI jj^l^^ilLj -li~) tj 

(IjL^ 3.'^'^ ' ^ ^ .^.~X t 1 JJ rt 11 (LjjJ^J LcJjLif i3juLujJ1 jJ^Vl 

<uSLj^_aVl 3-1 (J^ (_yj3 2u_ujlJl tSjLc, 

1^"!1 ^JufljJl ^IjUtjLt-ul 0^ 

^ij. ^"i,.,.fi 0-*^ iJ^ lJjl>^ 4 j g-i^, V" till 0-*^ ^ 

^jlA 1 -a-.'j ■ «3 V“ <.iMJ J-jLSJI ( 

LiUj^ t4jljjt"i itiA ^^Lc.i ^LuVl InV"ij Lajulj ^iij j'hII 4_j^jJI <^tjIL^Vl 

- tVl I IjLij at\'>-lll iilLvj] 4.00 

^Ljl] 1 4.^1^ ^l_i-wi| ^ t . .. iU 1 p j-aVI LOL^ 4.>iOJL1 4 j II ol 

^LjjVI lij g - 3'^ t u^l ■ 1 uVl JuJU>ij 4 1 4lui JLij o^ 

jjJOjJ i t_£i^jpjj . ^I 0^ j^-o V 1 ^jJk 1^ 1 LIaBjJ I (J1 f^jj^ 

i4_>QjL^ 1 Oj>^J ‘" ^ LT^ 1 3~< < nU 

^i I 1JU LOL^. V" I nVI jjrtTT J I IT 1 j| Lo (^1 • V jt AJJiVl 

4-.Ouo^l 3^-iOdJl (JLOa jJl^^_i_uJl ol^ iali Ll ^ t .4jl 

IjlA jl Vaa^ oyj^ ^jJA ^^yJLljtJI Tr-"i I iiVl L^l j III (Jji^l^jj-i-u 

511... ^ LOL>. 4j>.Lo1I cjLjIsLjO^VI 4-i_4^ jJIJ-cuJI oI-^ t jjj Injll Ijla 

J^Lu-d J_yj3 Jjij-lJI *LLj ;^JlI j I j • a m n-11 4 _jjl-<-u t3^-:i-“ L^3 

i^jll (^jOc.1 (statische Reichweite) o^LJl (^jJLI o-* ^3iIaO U LJIO. t^jy 

0j t M O^ tint! JlJu£.)) 4jlJ_(_u 4_I^ ^ 3j i_^j-!l 

i-MV.^ " ■■..VI L^^^JLajI 4 .j^L->JI t LjJiL^ LOL^ 1 ^ j 

i * OjJ Qi <i“ gU 4 ilLc. O' 3-^ j l«^j_AlJJl 

J J . I TI 1 \ A ^1 ^ V 3-LiJl.^ .til. .iVj i d j J 11 ^ Ut! ^^.cju 3^."^ LdL^ 

O-u ^ -Lt£. j-^ t^LljVl ^a ij V t4_i_>-Lj 0-^ ’OV ' L7^ l^3 ^ ‘J 

' ^ ‘ 1*11^“ ... I d l\-». 1T1 lLUj ■^'^1 a ^ L7~^ ^L 4jj lO-ilj 

^j-a ,.1 ^ce Ij ^LOjVI jl i n a O' i^ijL.3 t^j3 Tt. ill ^Vl ‘.Jj^i 

^^JlLI 0^ 3 ^^L* j^hiU IOA ^j_a .^J-uJ_^Llli 




(olc j9blA — 6j9AaAJI plpjl wiU ^jIaoSuuiJI jjtoJI 


^*L >11 L ^ j ^ j ‘ *' 4 .i.’< i mi ii ) ^ \ lO^i 

^ 1 Ut.^ iS ^1 j I I "iX VI jj Jl^ U (j I ^ ^ .^_ui-jJ1 

j_^,JaJ«—jj LIL_:>* tSjLii^^_IL-a CjI_ jJLSLiil (jylc. _i-u ,^^L-i-uJl i^JlII 

jjJlA jjui-gJj ^i .4J " 1 u a (_^i£.l i4_UJL_« 4 nl^ia J I iiVl 

t4_ki V Lr-^ J1 “i » ^ ; Jlj^Lj ^ j tL-a-L-o-^Jl 


) \'\A ^Lc. '^\j-ic.j. I iiVl j^5lj (j-a L^iilxiLa . L^Ul rlj^ie-jjjjl 

Ljjo^ Lsl . LoL^. \ ^ tjJl juT jJl^ *4j ^^Lujja 

^j\£^ 1^ jjl 1^^" i.ull ijJJIs 1 Jo.2^ i^jLJLI X i ^1 <j 

^jJc3 L jIL>> V1 (j-iaiiitjl t4J i^jJLi_u-4 Ju-C ;3i>iJ Jl^ 

^A ^-j-i-sLla ^^LJlJl (_^_LojJI ,_^jJ,l jl^ (LuoLijtji ^ ^"^1 

rt I_2_>JI _>J1 ^1 i jl_j_iJiJl 1 JlA ^_y3 _^1 j _aVlj . I_ 4 I_ C, 

1 <1 M"w i^LuVI kijV.i 1 A jjJlj>u t. ^i-L jjJ jUl r. \ 

^^1^ V) (n .^LljVl La I jl ( IjlSLaj .^LjjVI JL^ (J.L>J1 

I LLA .^ljJtILi_u5^ 4ijLdJl 4ai£LH 4_i a 51II L)^ La^ja ^l^^-rtj_i_uVl Cj^Jjla 

cIjVj t a L^ Tf 1 1> 4x.j_i-uJl L-<-A 4 i (ht’i Ji j I nil 

t^LijVl ^^paLiitjl Jjuua ^cSLrtUl ^ 

1^ i I j Jjl*JLI Ijla t itjJLI Lv“ -■ J < 


>" > 1 ^ " U d .... Ml > ,xJI V ^ t d U rxj { i Nj ^ 11 a I ^ ■ il 

^3J1 ^jJLi ^ ^\ 0-^ ^ jyj^\ ^ 1 ^ ^1 kA^\ 

^L.cuJ L)^ ^ 4jl ^^1 . ."^1 jt^l j~ ^ \ ^|^^y^_L-aLij jJl^ J^Lj_iiJl^ 

■i-< ul Lj-sL^ LJL>. iJ 1 111 1.^ J ^ ij^-SLi—i-u i>i\\ ^jL-c.» L>^ 

4_la.5tiJl ^j£. jJL-i-uj LjI 4 jic (Jj atS^jjkl^l LiJ^L-^JL<-uVI Lfl^AJcajl tZjLj>>L>Jl 


ijJLJjj ^-4-^ (jr^! 03^ 0 ^ 

4^^IjajJI 4la,a:.i] 1 L>^J) ^^■^t-ua.-i—fllj 4 j j d j -w^ 1 j_ j t >l ■ . .Si 

(jjl (JjXJ ' L> '«3^ ^1 ^LjjVI 1 ^ j 4 «|Jj a J I llB 

^JjJlscjs ^jl (j-^ j-tluJ-a ^IjJl _3_A 'j'v-l >VI ^_yjl iJj-aJ (jJj ^LajjVI 

^1 J-!ijt^ . LuajI ^1j_i-u^1 ^j-‘^ * ■" 3j-aJJj (CjIju Jl^ 

^a-Aj^SLoJ ^ i tj i-o nJ^‘a‘‘‘iTI IjlA O^Ju>. 4_Iflj>J (jj-^' .4 tX-^UI 

j-jJu 11} J) ■» “i 11 IjL^ .^LLaJl 4 _i_uL^ 





































iJljljLajJli-uVl ■ ■■ 4ji t|^j\ Lilj^L< uTl (_yj3 

Ljj^ ' ^ ig > - ^ -^~ ^ ..Vl a\^~ A 4-^LlaJl jjL.u^^ ^1 JjijJj-Jl 

^_yJLL*Jl ^lj_:t_j_i_u^l (J^'La*. (j-a 4^jLflJI 4_iiSuL^l (jljl t a .~." ^ u_> 

(^jJLl 4 4 jt I ti a 

.« II ^ L>^ 

jjfc tl>^j C7^ Cf^ “!r..j.i ii 4_jiSLj_^l CjVj) ‘^JI JUk ijl ^ (J\ M-l IjlA 

- 4 a I! LA (1>*^ ^ 

>^ij -»- (Peak) <lI " m a tj! 

. ^ ^ '*' ~ J IjljI 4_^Lj ^ ^ J t' ^l_sJI ^jL-^-ju ^ CjJL^ iJ^jj^ 

Jl^^JL.UiJ1^ ^ < A . iJ I 1 11 ."k. ^ 1 t S "i A \ ^ A J^l (Jl3^ V OJL^Jl <. iX 1 11 IJ 

*CjJL>JI Ijl^ ^ cJljSJJI i^ya 4-jl A> ^JlIJI i i!l 
^>Lj ( 3. ‘ * *‘ ^ L>“d^ t i iU (j^ i^l^l 

IjlA (jL^ Ijj *4J (jr^' f^^Z-i-u-a 

^ oL£ 1 jlj A -w t aU\ t ^^. . .. .a jl 1^1 ')S f^JL^iJl 

4_l^L^ ^ > ■ ■■ ^ mil 0^^ L>^ Cr^ S-^ tj) '=r 111 ljuk 

(jl i^ljJl ^ 4 i < W jt C. jl ^ < g^. JlAJ j_^_A3tJJ_i_u iIjJl^I Ijj 

lIj t .>'*•*'(. u t ^1 ^ ... Vl A . 1^ i"iC i^Jl>iJLj 4-}Lj V i I—u^jI 

(-7^ L^J ^ *‘J ^ jLi-guVl ‘ 0~^ * »t^rt 4 ^ JlII ijt a^4 

*A.lc. La ^^1 4 .... ill t 


(t fiJkit u |M^! cu)u jm (t 

^^-I| ^ ^ ‘ ^3^ 1 i! 1 ^~it<» 1 4 ^ -L(- j i-) (^jlII ^l IIIt, 1 p.j 4gd 1 

iCpre-peuk) ^Lj.j'^I jJg^lj-iJLl jp_oj_iJl : J->.l^)_>a 

yM ^Ji£. jLluyi 4l>.j^3 i(al peak or plateau) ^-4aJI L>^ 

.(decline) 

cjI j J_^ijJi ,>> Jj>V'' “ ’' A^yLM t ^ U t A 1**^ J ^ I 1 

^_j-l£.l3 j-^l l):' in VJl 

^3^)3 ^Lgjl lZjVjljl^ ^ 1^ 1 ‘ Jj ^ '*‘^1 4J-^ . ^3! tJ3 fl—'>Jl 

^_i_u3_jJI l>^L4j ^L-jj^I (J^l^-^ 53SI3 II 4_L>.jJL1 “ 1 i 111 






pic j^bjLO — Sj^osaJI »lpjl ^IjaSauU yliSlmo Jlj9b=JI 


lili-^j Jj) a •>■ ^Llj^l frju clUjj t Lj 1 4uj ij 1.1 j I 

4.4 t^j)"i<na (jr^' 5^ j ^LlLjt-S i< U 
LlUj^ t j) 'a- I (_j-l-C. 3 jjJLj^ cJlj itfjuk ^L_>iJlj 

^jLib .^Lj_l'i/I (_5-^ i 

ijf JL^ <Ul Lj-u3^j-^ 1 Ijjj . JUlU-alLc 3-2tJ CjLjj )t j^a jl 

,j-4 i^i~i i iij (jt Lal^ ^..i.iirt 1 Jl5i (IvLi-a 4i>.jJ,l ajL^b (jljl 

o' ^\j-A 1 "N 11 « *'fj-> i. ^ jj-L^lj SjljLJK 

t~ili ll)-^ ^Jl-A LL ^LaJjl 

.5JuJljw Jjj 3 -w. ^Lljyi ^Ju Ji-Li. UJJjj 4jeJIiIl C)l j j^ljj 

LLa I (decline) ^L^jV! ^ jJjui^ 1 jl^ 

JliLo lW_ 3 . 3jX.i i^"j4 l^ijji.ru"t (jujj ^^:>.LLi <Li_iiil 

. Ljj^ ) ^^0 ^[£. 4i^jJLl a JJt CjIJU tjjl J ‘ ‘di I JlA du , n~U y*J 


J>2->^' (>o 


.VI 


^\j:l^ *^Li3yi jl 


.VI iU 


. 3ju J-rv ^LliVl frjj Jya 4 4J V jljUO-CJ 4XaLjLll 

^LluVI j1jl_2^ l . d j 4 ~. ^! I ^LIjVI iIjlSLaj 

c^jI^ ^>^1 jl..iL3d^i -■■ ^lajyUa ’d^ .U11 4j'»j“l^~IiiVl 

.(J^IdI t^L^Vl 3jjj L7^ d t^al -^11 I 5 (JT^^ ' ^ J' O ^' 

2 -^11 ^ 3JljJl_>> V^ 3_^ 1 a Vl ^ i 11-i-A 

^^ ■“ Jj ‘ 3tl ljub cjLbl iVi^l .(^Li-uJl .^.~.C1 


J_i-a>0 ^^ JLd-fl . J^] ijy>~ (32rt3j tjl L 4 J jJl 3 jl IJL^ IjjLj Ij^l 

L .»~^1 ^3 ^t ^J1 :q~ "wl jL^i V 3_d i^L^Ltj (L_ij^)_dj LjqLj I **■■■■ '^ ^LcJI 

(jJI (JcLiiajj I «LJ1 j 

IjlA Ld ;JL'i.4,5^ 1 Jg n 11 l^Uaj^^.^ ,.,V4.,*.iri.,i..<u ^1 

^LuVI j-i-usl i ^ " Ml a (j,Jii.l ^Lj-jVI ja -w ^_^jJI i JiiJI 

T* • • i^Lc, (_yjj3 .3^4 1^11 (Jj)3 >^1 aj dlL Cn 11^1 3j-IL5 1x1a 

d 1 3tl jJj 3 ^ n ^LJjI ^j-C i(j^^VI oj ail iL^Lln^^ 

^LuVIj IjlA .V i ft 4 .5, ij,.V -W ^l^yi ^Jj ^j_a JL^jlII 

(_yja A j_i^ (J-v t.ft .1 T• * • ^Vc. ^Lijyi jaLaj ijjLS-a '>(j^ jjwljj 

^Lju ^jl 3 a 4_jm ) * ^1 1 J Jjljl^ ^LjjV I Y * • ^ Lr^J iijULl 






















\ \A0 jJI j^lj-jJI ■ M u ^ji SjLiVl jju^j t T • * * 

^1 t f i"i ;^jdl i3i>-^^ i^Jtitjl (_^l 4^1 jV1 Cj 

V* 5 ^ ^LjJl IjL^j Piper-Alpha Si ^...11 ^-Vl SjuriLa 

^1 liIIjuI l^~....I juL^^I jJJ ["A11 IjL^ 

^j-4 SjUJLJ^ lZjI j ^1 0^ (J-Lliyi (j-^ 

• tjrijJi Lillis 

. L^LLaj^jj L 3 ^ ^>- ^~ ‘ ‘ “J o' 

LjljkIjJj ^LjjVI (ji j^j_jJLl ol"^ CT^ l)>-^-^ Cy^ 

^Lajyi lJlS^ 413-^^ , 1^ <11 4^JlSJI S^^1^1^11 Jj-S^Jl 


.(Plateau) 

o' L^' i(Jj) S '^11 L^l 1^11^1 (j-LajJl jLi-u-Ll (J-uSLji^ 

aj n ^ Ljl^jij-u Jl^J '(jT-^j S"n ^]^SLlj oLal in'i^Vi Sjjls jj_uS[jl1 ^LSjVI 

(jjl .CjLj_1j_1.uiJI lIj_S_S_>lJ JlB LIuL^ .S^jjJl lIiL^LuiS-^VI cr^ 

.4_4jLSJ 1 ^ >■ ■■ ^jj^^_iiiJLjl aJI ^LLi^I jl lu d (jljj--Tttj Lili 4 

Lai ijj-o^l (_^-03ua L j 4 4 a i»~i^Il Jjjj-Jl OjLlq^ (Jj^' J^LlII 

- ill ^ 1 J^LL i^jji I \ I ti:^"n 4 jL^ (^LJI (J-aLxJl 

^" 1 jLdj_£,l ^ 'o"-*^ 'oJ ■ ^^I ‘oj * ^' ‘^** 


^JlSJJI t. ^jti^~tl |_^i£. 4It ... fl SjuJl:^ l 7^ jj)“< 111 ^1 

jLSIL^I ' .. ..'w. i^J^SL) I "j (Jl-^ 4 -Li jLiljOJL' *- M 

(JjIjo jjl V| . La Jlj>- 4^L^kJ 1 t—l-(■u-'>■ 1 jJjj-j-iJl ^j-ja cIjI J a ^ ijr^ j^ i. a.11 


*-"<1 4 i ,^.~ ^Vl ^j| t^L:^ O^-* j“ ‘" OjLflLtLH^^LI LlI 1 jj)ln"i!I 

* tjS Till < s o' (1) ^ il>^3 •(*1-»J' JJ) ^ ' I' ijr^ J ■ > ■ ^ ^-=^'>^ 

- lJ^ 0 ~‘~*~'' lH^ L-dL!uS£^l (jjJl ^<1.-1j S n li ■■Ij L i. i a jJ ^JLua j fc.I 

J J ^ • 11 VI j_S_i-uJ eijL^Liij^Vl tfJ-A (jl j-A jc_lIo 1 jJ| ^.^aVl ^ji JL^ 

Li_ajj ^ I tjJL 1 |A-j-ujj i I j-uJUJ 1 . t^j.LiLSK^ ' (-J 

iLtJL^ LiUju o'-^ LaLa-> \» ^ I ^ li t\ a 4 <“n S11 J^ljJl 

VI 4^1u^J 1 ^yja ^ ^ I ^ ^ L.>a I ^ ^ 4 i^i .j 11 ^ u i ^_i ^^<a ji Vj -j^j-ii 

' 1 ^ p t 4 ^\\ ajjt i^jja L^> ojIjLoii-iL-uVI j-j ■' j-ij • jLLiL 

.j_).5cjj S-sLSJL VI 4 jL_ jj “■ *11 4_-cj -J—11^1 llUIs L^J jj_iL_fl 



pic — Sj^iuuJI »lpjl ^l^iCujiU ^jJUaSjuaaJI j^^il 


A ^II^ iJ I A i ^ ^ ^ 1 1^ 1 ^ ‘ i aJJb JL^J-) L^o-u^ 

oLjJL^ c—jjtL t ^jLdliJLd 

JLjJLj>J ^-a- 1 (jy^ j^jlr-t" JUJ I^J.^ i J> ^ ^ Lr^ 

1 L>*^^ Ct^ ^£ 9" '*' ^ tj>-^ O^ ij *^ 4 J (jr^l 

t^..X,^.Jl t3:I rf— >0 ^L»e_J 1 jjjJ j.... j-x jJoi II ^.,4 

, I 

.^^LlJI i^^JliuiIl CjW ij"IIIII Djjj-Il t"t<li iOL^LujU^VI 

ju3 j—4_JI Ijla ^jl .JjfjJlJI ^LjjI Ljij^^—tij 1^-^ ^jj—^1 jl-S 

IJL>. ^jjtj-i-uJLl (jjo ‘ ^ j_jjL>- 

Jjj-l^l ^^L>JI LliwLjjj AjLLI (jjf t HI ^ . ju^-cJI Jj a •>• 

Jj) a •>> tfj, i 1 ^ A 4jL 1I j_y3 (JJ^* i t >'J ( LoLc. T * (_yl^ La^ 4f. (Jj)rt 'a- ^^_yA 

. LaLc. L^Liij£^l (j^ 

t i.iu "W (^1 i 4 C. t, I 4.ti "»- (^jjl 4 ,jl I n ‘jLl jJL_>JI 1 4-^J 

Cjljj cr^ i g ^ < i (J^ fl >< 11 'J * 1-4^1 < u <LL*_o 

4—I jj 1-^^U . \... 1 ^1 - I . ■■ TI 1 jufe k dJ - -^y * ^ 

SjjLl^I ^LIjVI o^julx cLaLiij^l 4 ^Ll^ Lkl^ji>-1 (j^l 

4^A i• A1 ^Jl^l 3 jljLi-uJI ^Lij'^l cjVjul^ 0^ 

4^3 ^1 ( rtt 5-3tj ^1 LU ijv^ - J tl 

^LuVl (ji ^ ■"V \\~[ ^Jj-a^ ^j-oLo TT ^-3t_) i JuJ_5tjJl 

^J .i5fc tJJ . Jj—<0^ L-kJi ^ Jj) A *>J i jJJlA l)^ 

4-jjLa-j^ : L^I jJLI 0 ^ ^ ' I .t ^l.^."XVl 4_L(^ ^ .... -^ ^"^Tl 

L^ ^Ljuj^I Iju jJk ^jL^ (J j 7i -v - Laj, \ 1^ a tJixSJs (^LLiV^ Jv* (_jJa 

JL^ l)^ (JfauL^ i^m a-i.^_AjLj «CjL.4mIJ t 

t I iJl^£. j 1 • 14 'w t L^jUs -^TI Lai . L" 11 j I > • . ^~ 11 XI 

J j) ii t aJ^Jb g t Tl 4 j iTLitJlj i m!! j j > t ^ ^ ^ ,^jJb 

Lt:^!^ (_|istj-uJ CaAj-uoI L^I Jj ;^LjjVl ^aj (^1 (LJL>i. jJ^tj-uJ ^ Sj^jill 
^j-a ^^L*J1 ^LUjVI (j1 (_jl^ j-iiJJ ^IjljlaaU L)* '^3 .^Ljj^I (_^ 

(j_a 4^1 (^,0^1 ij _i jS 1 ^ U • ; 11 iLiJajl Jl5 iJ^j ~« J H 

. 4 4 \ ij (_j i I ti a 












































|giy 1 ^ QLllS#t 

^JJ)_^-jJI f^Lf-d lLs ^ ^ \_t^ (^J^tj ^1 'J J ^ ~ ^ IL) ijl 

Ijl.v '»\\ jjL_3tJ-j-j-u _(-uVl ^LjjVI i>^_j!'»ia ^jLj Lj^L^t (^jlJI^ 


j^lj-jJl IJLA 1 JujL_ii Lr^ 


ji (ji 


1 jLJ^Il. .1 II 


1_U3J^-JU SJjJUX Jj 3 T» (Jj^" Ml Vi j ill (^JlLJI 

i^jlLJI (_jl^ ]jjj—'-■^" V t5j_j-jiJl (Jj_i->J1 ^Lisj J|--u:aL>Jl 

j JlIj ^LojVl jL_ii-ja . Il->,u ^ V jljurtjVl ^Ju. U u ^LUjVI ^ ^ . Jais 


JL>> 




( ^flJLfkJl jJj t4_j_Aj-j jLi-u-A -L_i_u_:tj jjk j_Jj ti„ 

t^L_j_iVl (jl JlLJI 1^ « ^ ^ . I udjl 

JJJL>. la-a ^ ^Jgl 

i^ij Jl^ (.lljjVi 4.d4-ta_La j-^-C. ^IjlLJI (j^ t Li-i T* * * ^LtJI 

;^j)"i III a jLil i>U I i(jL^ ‘Ui T1 jjl^iJll 

Lj_i_uJJ ^JLC (J<jjJu <LcJ^ I I Jl^ . ^ ^ ^ '*• J ^1 

^jl ijl VI , L^^lojj jlj. 4 "i I uVl 5jjl^ 

1_Lj1 —LM (jl—^ l—^—^L-1 jU Jj— LT^ 0>^ 

liLi^VI (Jj-^ ^jb (LJL>>. (C^LilJLb i^l_>JI ojL^ I ^ .LZjLj_l^L4.iiJ1 

4_i-i-iijJ1 jLcuJ ‘11^1 L^ I ^1 t4jlJLl TV i(^VI tOftI I JL^ ^LiJn I ipjVI 

^jjJI tfjub O^jjl I n (^1 tCjLujt icoJI 4 1^ >J1 1 ^"i.Lj (^^^1 4-j^HI 

CjVi V 1 4» jLju4^i J »^ll 15^1 ^ Ur> (_^l 3j-2JI 

^ ^1 '*■ n 11 UsVI-^j .4 jJL1jlII 4-1^ 4.0Jluo ciJJj-) 4^L^ iOjSjjLA 

^ M . ^ “... A ^ * ‘■'■II jLjk_i_uVLj cZfloL->. I 

^^—1—c. (Jj-lJI ^ 0^ (kiJJj (4_^L) ^ j^^^_JiiJI ci,L)^Vl 

^1 jLa!L>>l LiiUjb (Jj (V .>JI 3 j^JLs«^ JJoIjuj dJbjVl 4„^,I^.I a »ljia.jcVI 
. t_J ‘ ‘ 11 0^ 1. 1 . ..^1 l_)l .5 i ^ 11 ^ t A t 

i. j < n ~i i u ) 5j_j_t-e3 (JjLrt-l ^jl ^_ylj I J 4 LLj jJLjt^ 

^ J , .. i9jL^ 4^L^V I jj j• N ‘ A"... A ^Lijy 4j n 

^ A J . .. (4^J ^ J ■*“ ' I(_^l i LAjI 4 1 

lLLL jI 4J."k^^1 ^JlA ^^ (1)^ ^ Jjj^ILil! 4-^“nil ^jjlII 

^LlII J^-) (J-QJt-a pLftljl LtJ lJt^ (T ^j-a 



folc j^blo — 6j^ajuJI «(pjl iJ^jIuJI ^IjiiliuU ^^JUa^auaJI j^blJI 

IjjJLjfc. Jl^ .lILIj 4i^^l tfjL* 4 j-q-aV1 CjIj 

jLi_uJLI 1 Ti I 111j 4_t^L>JI LZjI^jl^ ^j-4 ^IjVI 

V t' 1 j UI j~. I■> <1 A "X11 t~>l j l"'! lUi i“ ^Vl d . ...’ij 

Jl^ (jJlj ^1 jlLJI ljub ^ *-* 

. 4J ^^Z-i-u^ fl j "ill ^ ijjlll -iJL^ J* 

^L—jJI m 4_j— mJJLj 4-j,, g AI Ij IjLJk (jl JUa-j-ju Lut VI 

J^,b\.I.l I Iju^l 4iiii^.l.V7u nil ^Lllli 4 I I nllLjJ 


t (oflj JjJ-^l 


joLjIaL^u-xt cjL^^LjI^VI cjL^LJuj^VI ^ t^LljVI 

ijlj-j V it* ' * _c. t4_t_4 '^H tjdft ^_4 (T* ' * 

JLAa JjjOjj jl-f^ ^1 ~ 

/ /^UJl (4^1^ 


^\1\\ 


XA 


or 


vr 


Oi 


rrv 






^ \'t 


A-W 


0 ^ ,1 


r^r 


n ,A 


Ai 


r\ ,A 


^r .1 


^ 

rv,A 

Decline 


^L_jjVI L_iL5^ 


^ 1 ^ 


>4JJ1 ^ 
Al Peak 


t M 

YV , i J-L^lj-JUt 

Pre - Peak 


T-n 
























Jjj ^ —4 ^3j ~ j^u^ i<-La_a_fl t^LLl (_^ O! 

4 I 4 J_»_tJ ^LIjVI ^^ ur^ iSjjL-^ ^ 

cr^ (j-taLj - i -v Vl lJl ‘' 0~^ ^' ^IiJlLlJI I f\ \ t A \^ t (F^rc~Pciik.) 

. j^i'wl > *1 i~i 4 ' Lc jjj iS3-^ ‘U*^^ Lr^ Vi 1 u" f«J L^l L 4 S i^LtJl 

lJu-AJ .j-jft L_4 V "( ml ^ ^LjlJl ^_y^Lt (jy-fl i—«i 

.i—fljij^l jjlalj"-x^i 

JjjlII ^ ‘ ^ y~ i 4_ i^V -LI 1 J^jl.>JI ^ * ‘ “* t^ i '*■ i t 

i 1 ^ ^Lajj ^ ^ ^ ;3 '*.' * oLx.^ A T^-A J-l1.I 4_%-ILLII 

3jj^ jj aTi^u ^ • ^aTj *>^11 4,j.Li_3 “i I ti-l I Cj 1 jjJojJ 1 ^lJi " 1 1 I Jlj->. L-i-u L_i_u t 

j^_yJLljtJI ‘ ^^ ^ ^^ ~ « ^j^’\ *Cj1j^.^jJ 1 ^JUb 

^jL-iiiJ CjI J jLitjl ;j-l_*-aj I(_jJILjiJI ^LjjVLj J^jjj-Jl ^j-4 
t^ 1,X111 Lj ^ 13“ I ti 4 j 3-a- ".11 toll ^i <L1 ^_aX 1 ^Llj'^l <-4 

^jLjk '-iLl-J_1-ul I ^^__4 _L_i_ii^ .4_iij_>J,1 *^7^ ~ tVi _d 1_ aV U. \\ 

^ JL^I ^~‘ ' j ‘ '*" '' ' lOl_L-(Jo 

.T'T'^J Y- ^ -J Y— 0 

cZjLl) (JjVi _jjjt'. I...! 1 :lL)La t‘ ‘“^ 1 L^'^-iJ 1 ^_^,4 jSLLjj j 

^ 1 « t 4^1^ 1 < ^ ^ n L 4 I t^^;-L4jL3J1 ^jjjL^AJI 4ijl3 L . ..Vt 

ijJJjj tC jLaL1j_i-uJI ^JLA 1 LlLa-i-uJ Ju£j IjlA - ^ -.lu. tl n^Jia^^"<-4 d 

,_j-4 ^jLSjl 4 1 4jtJ^ h^La^JjI Ij i nil ^JlA cr^ I—4 n" ! 

. <J 4-i^L^Jl 4~iljj AjI^jlaj 

^LjuII JM^JLujVI CiLu ^ U^Uaiit- ^ jiij ^jCiuntil 
J-AJ iJj-lJl (jy-^ ^ _UJ ^L-JjVl ^1 ^jLi-J_l_uJl IJlJ^ L^3 _1—3j 

. 4_Lu*J1 4_jLI,1 Y , 0 ^1 1 j J j_jLAJ (decline) ^L_jjV1 ^^Ij3 4_L^j^ 

j_4-iJI Cj—^ 4JL^j^ j-^ j '**3 

^_^.3 ill _*_j y * ^ji _ J _ 4-j^ Y ' • *\ ^1_c ^j_4 U j_j(At Peak) 

J^3_UI 4_L^^^_aj j-cj Lr^ ^ Cy^ (J-iasL_>JI 



j3blA - Sj^osoJI tlpj*! JjjlJI gl jiOAuU fjJLj£l4uiJI j9h3JI 


i jitfl j. i-T- i>^3 '■ (Pre-Peak) ^LLiVI (JjloIj-jJLI 

J ^ -L. lI i ^ Jjbl—a ^ ^ ^ ^ ^ I \ “ I . ,,^ ' A i(NC) 

- Jj ^"iW \ ^ 


• \ f«Jj ^jjUj-u/ ;T' Jja:^! 


Y-Y' 

Y- ^ ' 

T--0 

y... 

^ 1»^ t j 

YY,A 

Y^ ,T 

rr ,r 

rv,A 

aJjwj^ jjij (_r^ ‘^"J-"^ 





Decline jLliV' 

A . t 

,A 

'T,i 

^Y,i 






At Peak ^Lij'^1 uJLdjj 

i 




cLLv.j-4J j-^ 

IT, 1 

TV , 0 

YA 

vr .1 

^LjliVI ~ ■fl + ^l—iiVl j^yS |J_4-3 1 j__iL 1 

i 

t 




Pre - Peak + NC ^.ul^l ^ Ji>V' 

1 VY .1 

1 

vr .1 

vr .A 

vr .1 

Ur^' 


(.jJkkJI ^ i. T jjijLIimJI 

(_yj 3 a_jm \ . 0 ^\ i.j Jjl-jl^ j ail t _j 1 U ^j_a ^^Lu_LuJI IjlA jji la M 

\ ^Vo ^Lc. Juld 3-^a-iJi iJjuiLja tla JjLaJLI IjLA , 4 1 mil 

juSJa i^Luj^l jA aL»^j^ j^ tjJ! Ij L-4f • Lju£;«a1 

i 1 4 L) 1—aJ I ^Ll 1 V , C ^ ^ ^ ■ ■■ ^ ll) ^ ^ ‘ '^_J * *f 

j_4-<jl t 4 _L^j- 4J I ot ^ '• • * 4' 

tjl i Y • • '\ ^L-c. ^_yA It ju (^pal a V iVl jL^Lj^^At Peak) 

Jje^ Lr^ ^ Cj-^ J-i-3Lj>JI ,j-o_LiJl ,^ya^ ^ 

^Lljl (J^L>- tj-*j t (Pre-Peak) ^Llj^l 

. (^JLoidJ 



























(JjmA t^>^l >I^H(^ILa - T iu : 1 (^j 


Y-X* ^ ' 

YY.A Y^.r 


Y- • 0 

rr ,r 


Y * • • a:...\ \ 


ry,A ' ’ . - - ‘ 

Decline 


4l>. >4J Ly^ rLlj'5/1 I.U im^Ila 

A,i .A )r ,i U.i ' “ . . - U ^ 

At Pesk ^-«jJl i^j£L t ^ 

<lL>._^- 4J ^>-4J cr^ ^ 

“ 

j-lA.^ iO.V TT.^ : YT.l ^L:L»^ld^j_i_^ + ^LJi:)/l^ 

I Pre - Peak + NC ^ vjlrt~!t ^ o^ 

h-.VAO.A vA.o;vT,i: 


(_^1 4 j ojSij tjl Jo " -* ^ 1 1 (j-a ;jt (_Pj 3jL<iVl jJUr^j 

n ^LijVl jjl j ^ t^,j^jjjLij-i_*JI i^^lc.\ cjLa^^^I m I 111! 

4^111 Y . 0 ^1 ij (J_Lt4 1 (Decline ^Lj_iVI <i1>.j-4j»* j-w 

JjLt-a ((j-aSLxj 4j . 14ijl 3~a i4_u_*JI 

(jy^ ^ \Sj ~ ■■' ^ Jjln Vi J-JU 4 -_iSLj_^V 1 3jL5t3J,l CjIjV^I 

j-joVI tjLb (4jj.je_JI Jj_i>Jl 4 LitiilLj Lai .4 nll-^U ^Ij-Vlj-uVl 

\ ' 0 ^y\j Lo (^jj_»_u (Jjul^j [j-A ^LjjVl ^jl j-A VI »"<■•>■ I 

^ ^ > (^jLj_UJ 4.JJ^ . .^t A ^lljVl l5v i uVl (jy^J .^m 

JIj ^Lc Jji ^LuVI i d ’4 i L^LLaj^ Lai t \ ^jjj Clul^ 

‘.SjLH A JjuLAJ i4j J^)SLc-^ 4_^ (_^J«a_rtj j^LscJl 

. L-bjl jjji^l ^ j3.L>~H 1 jla ^ji t>*j 1 

J jU" i 1 4,^l.Li,.r\ A l 3>^ JlJ_tjJl JJJy i(JL>Jl duL^ 1 a ^ a J 

jjUiH ljufc j^jL-SJl ^jl^LaLj >»J (tfV-X.1 CjLaj-jjI m ((ill 

:jLi3^Vl »* 4 -lILjJI djLft^^lII CjJl^I ^JLr^ 
aaLL?.!! 4_i!SL^^Vi d)LLai-L^I *i4Ajl^IiJL1 L^La^jj Lt^LLul _ 

T , V o' 0^^ Oil^ J-^ 

'A ji^ (^b ‘ ^ * ^' (»Lc (»>J1>j clrh?^^ ^ cjJ^ L3^! 

. Y * Y * ^L. O^J^La 





jjhUI 


^1 J^_a->J1 ^l-^j (jl 4X.1 u^ 11 Cy^j “ 

^ ^ (jr^! 4JL^ 4^ljtJI 

^j^jLo y , A jl Jlaaj ^Lijy I ^LdJjl 1JLA (_paj.a^uj i T * ^ 0 ^^kLc, 

LijQ^ i , V 2 "i j>j jc-ju-at (jl VI . Lali: y 0 i^Jua 

jLjL-i.ii.ll j\.a" ,cVL d . ^j^uA j ^ ^ ct^ 1^1 CjIJ.J 1 J.J 1 ^jla 

.j»^l ^ dy!^ ^ ur^! (>* ^bjVi o? ULw 

~y ~ I ni irf^Vl Iju^^ L^jLp ij^LAJl JJ^I^ lU ~ 

Ijla i^jji ^jL^I jJxaAJI jjLiiJi Ijl^ sands) ^.LaJuJI JLoj ^^jja 

^»Lc U>4^ ^ Cjr^l U' l1>^^ Lj' (‘tJL^I 

^jj) j I a y . "A jl>li aji\ ^LuVl ^L-jjjl ^^.iJl 1 JlA ~ ( Y • \ * 

.|»1^? y *• t_^juo 

S ' ‘* j-j-Jij (j7^^ (OLjt-Sj-jJl ^j-o 

i^j"i liilLj ^cJ ^IojVI ^jl LiJ iLjjjJflj (J^jj '\ 

^J_L-a^ jjj-tLa ^ 0 ^ LiJLjjk £;j^~ ■ '■ ^ I 

1T * ^ * (2^-*"j‘- i Y jjjl 'j■ La t C7^ 

^cji^VI lL* ■ ..^Vi ^j_i!iJl ^L^ IjJj ^AH aJ~Jt jLui ;^j.^V1 ^Lljyt 
(J^J j "■ ^ (^L-jVI <Ljic ■ ■■ i^jJI 

,4.xjL^ 1 5^i.^i<JI L^^Lijl <Li.c.Li.^A Ij-A 

(jV LiUj^ i^l rt~tjV' IjlA ^L-^VI %j ^jl ^3^_ILI1 (jji-jJ i^ljJl (jf^J 
cljljl <i“<~i tiilj Lj3^ i^j n “i i ii~» olftlj-jv] til tnlj 1 SH Iju^ ^j-A L£.L^jI 

j-IxLi jl^u l^i ^ - J- < LJL>. 3j.d4Jj-i_uJL I ^ j ^ (3j^ 


^LiJI^ Y ^j^Lu-i-uJI 4Jja (^jJI ^l^VI ^LiijjVl fjl LlajI jLu^VI 
iJL^j 4 _La Ci-iilajl ^LijjVi ^j-A J—j-JiSLj Lj^-ltij ^Lll ^ , o 

Sj-AlII jj..^ i (Energy Outlook 2000 ) s L^.4 1 ^ 5 lJjjJ 1 ^LIqJI 

Y * Y * |»l£. ^jjjw 4 £.L^jI III ^LijVI (jl J7 a~j 

^^Lj 4 j rj f « ■ I li^ t J 1 A ij 'VJ (J^jj jij ji A I Y * ^-3t-» (_yjj 

. aIjj^ I JlA j ' “ J * .t^'w V J ... ^ ~ ■ -Ij ' ‘J ** 

.^ULl 0 * 4 .1 i ifat 1 (4 _^Ij ^L^yi tjA t ~L_i I u ijub . ^it 

(Jjj 4^ t~i l^V~t O^J ^1 ju ljuk Jji j-A 4 “lUt'wV .fl J, (^jjl 

iJohn Browne ^j~usu (j! t-^-c V iLlA ^ .^LoVl 5 jjj 





















^Lc. till ^iI 4.j_cLI j-aJ 1 ^L41 ^_pijoLb (jj-1^ iBP 

4_j^LjjV 1 4_^lIaJI ^1 n ^j^Iu 4jLj ‘ 4jjJL4J Y * * ) 

^ ^ j .uLn.^ L7^ ;jj) ^ * i^Stl 

jL2j-C. 1 LaLfC-i-ujI ' J ‘^~ ‘ " •^'^W 4^-vLluVi 4^L^JI (j1 * u* «->i' 

JSLilU -Mii-fl ^»3jJl cjJ! ‘John Browne 

jjla 3L2j-ciJ 11 4.jJLi%^l ^LljJlj iOj-±^*^\ Cjljlmll 3^ I Uj 

^1 .^Llj^L! ^2)£Lq.4 jl^ 

(jJ (_^LjLJi ‘ ^^ ‘ ^1 VI ^ “ ^1 j ~i ^Si\ j^VI 

^LiJ^l O^S[j (jl (JLfcj_>.l 4.jajj La A* ttU I iij^l 

I JlA .U '^Vj ^ U^ ^! ‘ ^ * * * ^ Lt^ t n rt < nil ^JLj Jl^ _ftJI 

. d_^i^ ^ Jb_3 (jL^ '»»Vl oij/.4.ull e.j.1 In JI (jV ciJJjj t<ljJL->Ji 

V j J .1 a ^LuVI M'y Ti J^VIj IjlA^ 

Cr^ ^jJLl L>^ Cy^ iiili IjlA ^_ylaitj ^ u' *^1 

.olj-Luu ^Jl£. JULJ V] jjJoj ^jja La <1 njn'TcJ ^Ij ^oic. 

lILIjj fi ^ ^L^V! jR aVi IjLA . k Ti lm\ i IV j < I JL>. 

^ t(Jjl':r "11 \jJb 1^1 i^USLI . 1 ^ i_d^L^ V 4j Vjjij U aJJb 

iCjL^-LsLj-I^VLi <LloL>J 1 Cjlj-)jL.dJlll ‘ L» S A jjL^ V| 

^‘^" "‘t 1 CjLbLuu^VL 4 5lt~ll cIjLjl^^jJI 


L.^V1 i^L-Juj 4_jj_A^1 (J-t-ti^ 1 *J1 jL 1 "i r VI Cy>-Aj Jl^I I—a l^ij 


J lSj ^j-^1 ijj^j ' '* ^ J~i~^ 4_AllL>m ^a^L^VI til 

CjL-aS iLa JL>. (3^J t(J-i-u^Li-uJl aJJt J^Li. jjjo ;^l iL^J^Li. 

4^jJl Jj^^LJl ajjt ^ LsMLkjl .(extrapolieren) M i S". y a l^Ll:^l Ja"l>JL1 
jLjLa Y , Y • • J Y , • • • (j\j La L^-J^lj^" <iiit (jiLoJ.1 4_JLa--:^yi 4-j-aSL!l 
^LlJI (_yi La (JaJta 4 jLLI \ * S-*>^ ^ ukiii^l JL^ (J3^ l-^J *(J^>^ 

^aJLSVI (Jja "* ite ~i iM\ (ji ji JiC*^\ J lalt Ljj^f L^ 1 jjj . Jji^JL (j-a 

(jl iOjJb ^L^>iJlj i L A J ... A 4—*lj a ^^AJeJa J^Lut >.i 4_d 1 "i -rJ.I 


t^SLa-a i,y.a (_yi£.l (_;r^J J*^ j m (_yIljLJl ^LjVl ^j! j_^j_»JI 1 lj_4 fjja jjJlj-uj 

c^! J .^j... ^LjjVI (jj (J-^ Li£.J ^jlL! t U^U LjjL^j 1 Y * * 0 i^L^ 

.((Y*^' ^Y**0 CJV C>* ^ ^ ^ t^j)"t) II a 





^1 jN« ^>214^UiU*;ii 4«ju;ri{ 

^ ‘ ^ Ll ‘ ^ ^ 1 ' ■ ‘ ^ 1 p ' ■* ' * t—' 'T ^ 

3_:^jJlJLjj . 4_i_Jjjj-Jj_Jl 4 _jjlP i^A ^ ^ 

^ j ^ ^ 4_4-!i (jl (^jJj jjL-ua-jtt -Sj— 

(J^^-J_lJI j:kl Ijljv 4-«_jj£l£. 

Jrt Jl (jlu in jL^ 

(_yJJ l):* 4Ljl jJL 1 juk (_y3 

4__j^i3 I ^ j -... <— 

^^L^Vl (j-fl 4 ^ <Lj_Lajfcj j_j-:t-uaJi aJJt 

( ^LI^D_uu I |^£L>JL 1 u_d I 1 jL^_d *> 4 _i_uj^^.jlL 1 

cJlLJI j^jjA jj-je,A^aJI ' (jl i(j_Al^i Ll<o^ 


A^IjJLI (j^ . Ijl^ JLl». J^C-) (_7^ 

LillJjk (J“ <! 1 CL jj ^ i^W a1 .^.(t 

1 J 3 VI tjr^* 

(^j JLP^ c>^ jlJ.^1 j— i-iSJl (_^^j->Jt jjk 
L^l .^.l—xlrfJI j 11 ^1 j^.j|j^ j1jl.uJj^ 

4-_dj-LJI ^^-4-3 (_yjlJJl (j^j) -^itl 

J^ OjL^ (j'^.J^J.^Jl (jJJuk . 1 jlI£^ (j^ 

4j^L>J 1 ^Vl jj ^ n 4ijLk '"J ^ 












aj^ (3^ Lr^ UJLlib JLC.L 4 . 4 iJ ^ t A^ U%tl ^1 VI Lt^ 

4^l>ji ^j^iiii (^1 (jjj>.jj »ii^tTi Si i^iI (_^ic. Vj ij^Se-^Aji 

iClilAijl 3 S^L^iJl J^-Tt,uaJI i^jJi ^ c1jLj4-^ C.uL^j ^JLi^ 

(JjLdJ (Cj-aLjj \ ^1 al^Lo CLij 7- ^ j-i C. 

uj i^jjn Cj{ S.aLaJl 4-^1 J II Cj^Lc-i S^lij Cj1^.j"i^ ill 

S 

Jul^ ' ^^3 (_r^ JL 4 I il^La^ 

JLojJlj (J^AjJI ^j.A 5j.^j CjLj.^ ^ (jt^ ^1 ^1 !n"n ^jJLl ^ n1 

t^j-A ^j-^LSLJI f l5,"iJI j j- c. JjL>Jl-Jl 4 >a ij] i(Oil Sands) 4 il->i ;!1 

. 4 itjhr lIjI 


4*1 iALo tl9"ill jAfc JjjJaJI 

4 (Ischieferd) (j^S^I JLiLJl ^.ljIS’II JjjJLJI a 

(j^t ^ LlajI Teersand lr>Stl Jl—aj <\ i(Tt (_^l) 4-^jj^l JL^a^l 

^ljlJI LiUjL.^^ ill juj ui "* j 3j ^ 3 ^ i.^^3 ^L^Vi 

.(Kondensat) lJuI^Ju ^jl 3^-3 IjLitj Cj.jL^ 4ljLk4j 33-^^ J^d ...11 

j ^ ^»*J.V ^JJ *.! "** 4-Sjl£[*m jl^lj -“ II jL-^l 

I .a)^L^ (jOjLLI 1 .uK ^j^3 . ^ t j j(J-ji ^ ^^^ I 5^ 

4.1^iiall 35^ I 4*^uA (jljlicjj 1 <^^f5>i 4 L^lc. I . ttl ...11 L^juJaJl 

^jJLi 4 V )“ rtj (^jJI ijliJl ^ 4 *> ij JLlLI Jj 1 I 41 ^lt4 . I i^ii V 4 4 1 1.1^11 all 

jjljj-j-JI jLc j ! (Propan) jLc ^1^-^ * 1 ^ jlc. <—fljl—t’tU 

JLjl-iiill 4L^ii_J-al1 3 I ^-^3 • 4ij a Tl ^JlA ((Butan) 

jULII ^ ‘ ■ ■■’* I jJ 5*^^ CT^ (J-^>^~^^ ^1^ jcTi 4 III 3W~^ L7^ J" 

j-L4j jf ^jS\ i IxA . Lb^7 1 ^*^>>Lj 4^1^1jJLI jIjJLIj ,JjLl.uJI 

jULlI 4, 4- 4^"1 jlj-ll ^JlA 3^ * 0 * 1 it^ll jLjiJIj jl^l ^JlA (j|0 ^ 'y \ 

^4 y 4 tu^ .j_j_^ V" mV I -v ^ i U H 

' ■ ■■ 11 41 1 ^ ^ ■ ■ ■■** ^jla ^ ... H oLloSUI 

jUfcjl J^lij 44 ^SjlsOJLI CjLV^I .4j^^La .^Laj ) L7~^ ^ ^ ‘ ‘ ■ * 

L4^j 4 Liaj (natural gas liquids, NCL) JjLi.Jl 

iU^^I CjL^J^I (j-4 4 il> 11 4~d jM '^Vl 4^ itlA d 1 ^,^. lil 1 3L->J| ^^-A 



Ti Iq iXJIj ftb^jujia !<> I ^jl9AjfikJbdl 


iCNOL.) _i iJntl jLjiJI f^j£. V i ~i JI lL)Lj 1^Ljr*^V1 

4 ^ ~i i 11 cl)l j ^jlal j~< 'kVLj cZjLjjI '*-V1 t jIj-jOjIjj 4^tj..i^ 

1 I ikiUj ^1 4 <<^1—^ 3jL^l ^>Lj i4 —jL in ^ ^1 i^j- 44JLa 


(jLtJJ->Jl lLUjLj i a ^ u ^ t _ < uu H .|^L-»J1 

• ti ^-*-“ ^ * 4 

* '^j «* 

lit 

.'^O 4 j jj ^ ^ Al/^tl^ 

"i *KJ 4 jj V 1^ |j^ ^J ^ <_7^~^ 4 i (J t L-« 1 i 4j^_^Jn -C 

* 11 4 Ijla i.^TlI l^iLj L_1 A 


^ IJj1_lj ^LbLj-^ ' ^ d t J ‘ ^ ^ ■ ■"■ 


\si\c. (j^ ^_ylJl Jl (jjL^I ljufc -iJLse^ i (Viskositat) ^IXJl 

i jl^^ jj ^ (Jj s ~tl J"f ^1 i 1 V “i I til ‘ ■'j t Liik . BjULI 

. jjjSIj ^L>J1 JjjJLJI ^1^‘>-"l>IIV (JjJl^I 
>-*^W (J-^ (^j-4ijJl j-f^ Jjj^j-a^l Jj_i-«3jJl ^jLa 
^ I u~M 4—>.1^,'> "i ■< ui (jl I fall ->J1 Jl^L) ^I 4 jlf Jj i^jJj ^j_a ^ 

. IjL:^ **1 4 ^LuI .al^vAl t t ^jJKlj A ^ 1 ^ i 

t(^-L l I i ir J 1 ^ JLiliti 1 ^J^J-ILJ1 (j^j jj-aSL) 1 jj)l^U 

J3^l 5l^ (jl j_A ' i 1 4 ,a~l .^..I \ jL jJ 1 jj) ^^ 

i*J j ii^JL-J-OjJI 31 Mil |2 j_o j_jiiSLl L^jf CjjL^ Jj 3"tl 

~t < 111 • Lo-bjl t fl 1L irZ I ir (^j-i-*J,l Jj^Xl 

LojI ii^J^ jin ill ^Jju-Ti-ill ^j^.xSu-u\ ^ j 1^ 4_i-Ju („7-^ Ci Lu(^..1^3 .Jl j^ 

SjLj ij i Li-A .^LjsJI jjLtll -V. ,"i I iiil Jo^ 4 1 

I, A A iljjj . 1^ .v-il3ri.,lI ^L^! L^j tjjJI 4 ^j_l*JIj ^LuVI 

^lSL4yLj (J3^ tSjjjJl i^julSjJl "i.^\ ^ U >^'“.i 

f^jji (jiol j"j ^V1 Vi t III (_^ 4_»jj_jjJl ^LuVI 

i^j-a jJ'i ^1 j *> l_A **' ~ -■■' f^j£. t.i.1 ^aLj (^jl.^L3-jJ1 ^ j ^ "' 

<gJl J.J_Lxll jl_iJI LuJiij-x^l (J-l^L»J1 

0 i^,l-J3:J1 JjjJLJI ia-£Lj>. <u i(natural gas liquids, NCL) 

. UU. ^LJl j^LuJI jrll,l ^m 




























^iA£ 


^ 1 In 1^ a jjj a \ Inj ^ (^Jui-dJlit ^JLjl^ilil jjJi^ ^ioJ I f^j\j 

. I j t ^' 4j^^l_j d > VI ^ •^Ij- '*^‘*' ■ ■■! ^j,£L4-) ^ (JjLH~*^^ (^jliJ.2^1 

4-jIf ^ ‘~ ^ JI uTlX. VI J—^ G a JJb j. laJjI ^ ^ j (j I (. ^J 

u^L&^oJLI ^ tL-bcLi^tix^ ^j-d t^„.Li Id'faJl (J3j~^ i ^ 

(yu j- i dj ‘ 1J-A 4-dLjJayij . ;^. i jid *111 tJj^'"* |I' ^Lj-1^ tUj *> 1 " 
d S L> j 11 "—1 jJ^jl "*" ‘ ^1 luJLI l! 1 

t^(_jJL_a 1^1 < . l^ !1 jIj—A 4 jlf ^ “1 c i^jJl jJjij_Jl_GI 4 j I In rt U 

Q 1 ^Jt iJn'>>I jj I VI . ^. 1 jl5 " 1 TI j, I c JL 1 11 dlj 1 c Aj 1 — ■" ^ Lj 


tlr'-JJ 4-^ji^ “1 nil Jjlj_ll dJufc (j\j j jV 4 j oL^l un "wVI 

d ^ tl A 0^^^'J ^ LiJLc I ^(j^ 1 jI11 

^ j r Vji_^-jj 1—AjL I~i r. 1 (_^] ^jJ^i^Ld■> iji-i—d-iJLl 4_3 LjSL! 1 tJlij ">*• 

^dJ djLA ^j_dL£L>0 ^jf (_jJI d a 1 .11 j^lj ^ * ■ ..VI d iK JJJUJJ .^JLdldJ 

jl‘ *1 ‘ ■ I-^!j uLi_uV La] ^ ■ * C7^ 

. I ^ td 5 jlj L_.x. 1 1 d I -V- [ 1 L AI Lj 


«UjI^^1:^I JUjJIj Jd^l J^jj^l 


dH ^Ldj L-cl t4 "1 (Jj d-fcll (J"i ^111 ju jL->tj 

t^jJLl Jl:^! i}^ **. .T1 4^liL£' CjL^jJ . I 5 ~ “^ 3 } ^ jjfcJLjJ-^O 

API (American Petroleum j ^ ^ Ijl j * d v V "1 < tn 

iij^\ ji j <11 Ijla 5jjl_>JL1 Jji^" il\ izJi\S \ d-Kd Institute) 
4jkj^ J-^I OjL^ 1 i4d j4 cJii.! 

(j-4 uSLi-i^l 4-JujI yu 3 J-i *t"ill ij^Uj jLjjlLI 1 juA ya LS^Uaul . 4 ■», j 4 


o e 

API jU* d i. I i 11 ^ T * J W , 0 (jij JjL>^ (^ 

00 

API jL< d ' ■ \ V , Oj ) * y\j (^ 

0 

API jLjjijo t j ) • ^1 ■" d_^l"Cj IjLx (3^^ 3iL>^ (^ 
lIjI jj jl-iJI jl «~i ' 43.11 r<,dj 3^—^ 3j(>^) ^ dll 3^J ( ^ 

4-^3 V~inil dJ V <Jlx. 4 -:^j3^ 



? w iSJ^I (vJIsll 1^1 ^1 


tjjS ^ ^^IjiaflJI JUjJI^ Ja^l Jjjooil 

(J^J u' 3 -^ ^ (—V (_^jJI j-«^l (jl^ *(J^--^^ cIjjL^ ^ ^ '=^ 

IjlA i(Jj.SjJl ^ .^*a n 1 JuS^ 

4j>.\ I i>,4 <^al ■ (>>j 4^L4-J (^^Luij 4^Li.u^ L7^ cJlJt A * <C>.1 t II q 

4^1jJgijJl JL*^1 tfJuA (jl ^ 'h.>.^m t^\ ^1 . (Lij^-Ju (jLtJ 

.4ju-uL!iJ1 4j>.Li_iJL1 tfiLA (Ji-lj (_3-3 \j.^ Lfl^ll>.l >^l (jyJj cJiloicj 

. Ijl-:^ 4^L£. 4_flLil£Lj (jLaj (_yl^ 4 jjJ1J1 ^Jb > j 

^1 1 Lj^^-l!I Athsbflsc^ 4_Ld Jr^<iJ 1 ^ ■ n 11 ,ij 

. cj 1 jJLja^i- 1 ^ M ^ 1^~ Tt • <J^-L3 ^ \ Antic line) ^j-se^ 

i jJLw 3_a ^ Hi (geologische Formation) j o^J 

ijL>Jl CjjL^ 1 aj (3^LI11 (j-4 (jr^l 

LJLlLa Lla£L>s ^4.11 <al Jk5 3^J?-J^ ;jj^^~ill ljub o' ^uo 1^1 

4.^1" ^ ^ ^^IdLLa LajL^ LLa ju^ . Jj 1 ^ (j III > 1 ! 

4-jje_jJ1jj .j-jilSJLj (j-uJ (3-c-c. ;_^jLi£L!i 4_^L>> ^ ^ ..1 i4_^Ijj 

5jlj-i>- CjL>-jJlI •" < ^ ^tlaj-u i^jja (__.tjj_fl (jx^- dTi i mV 

Jj^-JLI IjU^ ^Jli^ cr^ ^ J ^ * " ^ 1 ^ ^ i4_^Lc 

* J ^ ^ * 

5J~ xlI st-i it! 4 _i_4^LLI ,^Lx->-V 1 -uj-) 

j i A ^ Y , 0 j_yLc. Cold Lake Ljj—^ Peace River ^1 Athabasca 

(JjjjJLj (jx ^L»J1 j-4 La J-a-3tx 4 j g^II aJJt 3>^ 

l£- 

iju^\ l.^j,lc u aJoj^LJI c-d^LSlUlIj 4.xj^1 UducLu^JLI 

cr^l (Jj)laLL^I diLxiLlI J. .^. .“i , uj ^1 1 ^)tpLiLd 

C1iVL>JI )J-^ 4l ■ d .U>• 11 %j A STl 4_^ljl Vjl 4 _jj 1 j^la-dJ 1 (JLa^l 

^ I u-TiJ 1 |3^^dJL 1 Ij-j_x Y * J ) * O '^‘ ^ 4 JlA I *1 x-< II 

JLsjJI 4 1 1 ti > 4 u ^j_a 4^ 1^ l^ rt 11 jjLfl^l 

gPi 1 1 u\ aLoj (J^j .^LLi Y * J ) • a^ljJeaxJl 

jj) jfc I CfcJKJ 4 _l3 jJ.SL>Iij 4_lj^_l^^I jj.ie_i.ial} ^-LfcLi.^j i_r^ ly* ^ji>.~r i :._jj_»JLl U (*) 

. J . d J al ... a ^ 


















(Isandeo) JLajJI ^Ij-Jt^j-ul ^ ^'IV jlLoj .^U,1 ^^3 0 j-scj 

i jjk (_^J (—fiLudl ‘^LajVI ^Lc J-^ ^1 t4 SUlIl JlA 

. IjLjv 4j[j^^^ ** j' ‘^ ^ <alar, 4.jIlj^I ^La^l ^Jjj-" dt (JjJU S" .".1 

o' ijl ^j-Q-Vj BjuLa^I i_L3jj.jIJI ^LIj^ \-j^ 

^ ■ • CrJ! U' ^j^4j AjpcSLII <?jLjfc (jl VI . I In n ^ CjljLaLa t 

^i.ti_i>o JL>. (_y9j i5^-j.i^ oVjutAJ jLu-ol ^Lijjl JL>. 

^ ^ *< ^ ^ jJ ^ j tl a<JJb 1^^^ - ^'o ^ **' ' 

'*■" ■ ■■“ ■ “ 1 jl lLI^^SLlL 4^ O^ ^Jjjlj_uJ1 4^^^jlJ1 4 SLL 4 JLI 

jliiVlj Sjulj^l L ^ ^1 i4j.X. V 

. Luajl tJ (J-il JL) fjjufc^-i-u 4 ^j_l! 1 ^ j ■'... 11 

1^1 .U il ^ ' ^1 lJljlajJI ijja 

'l3j* -^-"dl i4ijLb CjIjLA:>- ^ "''j :^l^Vl ^ jl*1 • * 4^a^JLl ^ ■* i^tl 

JLaj ^J, V "t i II~ 4 • J <1 SjL^lj (J^ 4 jL< II iL-SjLfc^ CjIjij 

I nVl ^jt (^1 SjLiVl jJL^_5 . ^ 3^“^' O^ (ji^liSTl 

. ^ ^' el)l-d_L^JI . ..1 4_jjij jj ■q ^ CT^l '4-^1^ O*^' 

3-^**^ jlJ ^^SLliiTI 3^**^ 4 ... 11 4_uJ^1 4 t j,mJ I III oTlII OiJ 0^3 

^\ jLSJl) ^j^j-SjjJL-j—^jl ilnjl V 5tilj oil tjjjiJjJl tj “ill 

(^_^X.LLu3 3 jl>^ Lr^l L»j4 111 (^jJI ' Iju^ 

JjjLiu^l «LJI j^_i_i_u O^ * 0^0 U rt 11 (JLaj CjV^ “r *i!l 

3 I ,‘ t|j, 1 « 11 ^cju — (jJljlIIj 4 mj 1—A (J-doJ 4 ■ I nil 4 ^ 

JjjLjlI' '-1 4 4..V Vi I iiU ^i.ijl5~ll CjI jl4*li 4 1 i^n ^Ij, V~ iul 4j\qf^ 

LLaL^ .^j->JI 4j^:>-j (Tronimeln) 4jtj-uJl 4 4 jlnr (_yJi _ j^lojVI 3 ^-^' 

L>^3 IJ^-j-taJij ^^^L(-uJl frLllj jLie_JLj ^jJuJLl ilnl-frj 

^ ‘4lVl'^j t ^4." ljub JULJ i^4Je-><li ^InSII 33 ^ 4 1 

^c_i_i_uJ ilJlxjajJI jlJ jL^I .4 * I nil 3^J~^ ^ • * 

^1 .U "i... 44 ^Ll!I L7^ >Ujl-^tl ^In III 

5 

(Naphta) ■ »1'^ 3 j ^^j^— t ijUj juu .3^j~l>^ 

idjjLLaJI jL-Jl 4 J 1 3V-^ o^ (zentrifugieren) SjjLL ^ujSj^ 4j_iJ 
lj.^^1 . V-.^~. ..a 4^1 j 4jaI Jiiui-uI ^ISLdVI O,^^ i_La.d_Ll1 33*^ (^3^ 




TiJji5 jyIA jlyu 


1 Jub . ^jlx 4_) (3^ \.j^ ^ ^ ^Li jL^I Jolitj 

Cxjl^ .4 j^^ l^|_^ ^.-^>-1 ■" l^l j] iC.tjjk^£LIi 4_L.i_uj 3^ ■ ■ ■■^' 

o 

t^>->.ajw VY £G^Lii£^ cJjL^^ Cj^ aj\-L£. ^^L^lll til 

J 1^ TTJ ;^^Lc, I oL^Lq-aJIj (jf ^ 1. V^ Aj . API jL^JLjQ 

CjLdLoJuJll (3*^ u^j Loj 3^*'“'' m ‘ “ 4a.l£i C-djL4uH Jj^^JuJI 

.^juldojl l^jlc. 

(jjL^ 4.diSLa ^ i Itl ^Luj (jl UJ (j\j^ f^jj^ 

juu-it^ jliiVlj S A \ ^"i ... 11 ^Ll^l jIjjOJ 

(J-iJa^l jJu^JLI t L^L>> 1 i mi-i ijLxll 

. (_jX.Lj-uaJ 1 4_La ‘ “j (_y^j ijlj-la-AJI (JL>oj 4.t l.ftf 

4^-L4^I OJ^ (_y!^ t '^ " ■ ..j Luo^ 

4_L5jJ 4-j>JLuaJl t_-*^LjVl ^jX. 5i \ 111 itjlj.USli (JL^j 


1 4_iJL^i lit 1 1 £Lj^^_4 I ^ LjlJ I ^^ * ‘ “ I I t i 1A > 3^^ ! 

4-d^ I n“ (jV edJjj S. ij. L_.» 2 ... 4i * 4^1 >.11 AjLal.l V.~i <ui 


jljjj 4^^.cuJI ^ *M .^“...a Lq ( 1^v£Laj *I '" 

j-^Tn (_7^) ^l^VI lJl^LS^j Ct^I \JJ'" Lt^ VrLLuU 

. ^.xl3L>Jl LL4^ jjI^iJuQ i^jja L^-a^ ^_^JLu i^Li^l 

3'Af cr^ CjI (1 iU ej_:^l (j 

(JLajJI V a itil 4 c j_:fc_Lj .(_^j^i jtla_i_u «"t 'sj 1^ ~< ^ V* 5t-» 

(jLajJl a^X^ ^ jiLkJl JjL>lJI ^1^1 ijl£L«Vl o,^ 6' 0-^J 

j_^ix (Jj_t^->JI frj <tit ^j 4ij • A ^Liljj cjLv t a^ cjVi cl^ * “<j 

Og ■"j situ) 5j^Lu,.-a ^ij V" I iiVl (jpp-s (J "<^1 n 

^■4 >■ oLii^X, (3f-J-Ia3 LT^ 5jJt-flJlj (jy^ ^^^Li-uJl jLic-Jl 

(jyjS 4 i iji^j^ 1 Ml a 3.' ^ ^ ^ J-^J i JLA . 4 j O t j ■ ^j ^ ^ I 3^4 *" 

t-AjTLS^lJi ^4-36—3^ (_^ix jjL-A j j f ^ L)' ‘O^_ 

aJJb (jl j_A j _oVl (jj—^9 t L-4 J_>. (_^j 3i__aj j Tf 1 (_yJx 4_^ji^_uaJI 

t mII—<- uVl i^j-C. 4 4 ^LiJI (-J^Jl^LllI |<L7c-j>. lu ( d^i *^"!1 

"■" '■■ (jlj .^^1 (JI-4J CajL^ 1 jl L 4 X. (Jlj-^-tl I ii4j~.jj . L^L^ ^jljLuJI 
4^j ^0 Q ^ 4 .j-:w^ j j11 (_^-ix ^-Lt^l 




















jj-ftJtJl J »H ) ^j-<o j^j-Jt-uaJl La 

Lai^ i<L-ai£^ '“ ^1j.^bJj_i_uL^ 0 L ^ T1 

, (_>^L^'L11 ^jla ojI£^ 

(J^^ (—aJl T" i. • ^l^lr>3!l (JLaj ^j-a 1 Jui^ «~t'wj>.V~ < nI i Y • * ^ ^[£. 

^jtLj ^Ljjj iL^_^ l5l>^ (^^LjlaJI ja-LiJl 

J^jlj V J-5^^ ■ ut Jj^-j_Jlj Jj 3*11 (J" .t 11 (S^J^ L-flJl AA • 

ji yja ^j^ ^ '\ ' ^1^1 * La^ 1 ^ 

jl^ <—(jf (J^ CjjI^ 4ijLui 

cIjL>“' ‘^' cljLj-a-^ (3j~^ oi I aSiTI aJJb <•'■"*• > 1 a 

i~tij i . ■■ \\ j >.. ^A a 1-La^ <L^1^ V * i i>l ^j ^jJI (^Ju^ia-jJi 

L_aJl AA * |:kL^I i^Juiia^l j ■^Vl ^j.u.a-:LJ! 

‘-flVI A^ * j_yJl 

^jX-l (toJI j»L^l (J^j^^ILlJI (jl^^IrtaJl tJLaj ^Ij-jteTt-f iJ (jl 

<Lal^ ^LdJjL 1 ij ■*> ^ 1 ' " ^LdJjVI 1 Jub 




jij-xbS/1 ^LfljjL^ i^LojVI 4jla*i 43LLaJl Lr^i 

4.^1^! ^ j ' ^ ^ " ■ ■■ I 4 -j-^L •^LuVl 1 JUb 4_a—^LiJl 4 _j_l^_iJ1 

u'_5 jS/I ^j.a (Jl—j_:v 4_j_j£pJl Jl—ajJl ^j-a ^ -a ^jx. g-lln til 

jjX * • y 4.jJi£)Jl JLa^L 4_4jx (3^^^ ‘L^L>. V " f oVl 

i" 4_>>lj| (IJ-A ^ja 4_jL£ i Ij-jJL^ ^ lahii 

(_^ix j^11 ■^" ■ “I 4.j-i-> i-iiJj^ 1 L3-ax jLLoVI (j^ uX 

^^Ix Jja^L>Jl (jl (_jJj SjLfuVl jJlj^ • ^1^1 ^ * tj^ 4“ 11III (Jxj C.4^ 

L^jj j * 4_juJdjl Sj-Jii-S 4-^ljl (j-a^ ^"i irSu ^_yXLui^ll ^l^Jl Jjij-^-JI (j.a (j-L 

Ujla (j>^ ^ LJLx (,7^1 t(j^l«3jVl ^Ila ^1^^ Jj tt. <<,u,,-at.fl Ills To ^~stj 

^^uL) (j^ ^ ^ Lt^ '^ LT^ *4-^l-L^a-^t^J 1 c_aJuJe.aJ 

^^jjLja jjCj .,. a t jj_a ^LtJl ^LjJ 4^1-11 (_^ ^ 1 

j- ‘ ‘ * *\' jl ~ (Jj-a^^ A J-Jcj L^jJ f j . ■■ Ij-A jjl 1-J-A 

JjLaj (^^LSjI 1 1 j a^ t (_^yja “i "1 i n 4jl I Jub i t a J ‘ “ ~ 

(^1 ((j7^] f^J-^ t—fll 11>)I 4 IIIa L LaJ^_^ i4jljjI 

J^LlII (_y^ I *1 * * ^ 



ptjinii 

.CjIj^HLi ^-ftJ OjJuLJi Ll^jI t ^ citjejjl ^S .“ ...j « I JJb 

. jI£JLj ^j ^ d".u" J-^ L^ (3^L-m ^JlA tjl jjfc 

"i i^l frjJ.1 ( J ^ "i IJ (jl JUU . II (jiaLill jufc ^jl ^1 

d^ij iTl ^4jeJ ^1 ^ ^_^L(ja V ^ ilt-^^ idJuft (Jl^j 

4iaj^Lj 4^LiJdj t djTLS^ ).la..u^,^^ ^1 \< lU 

1 lub ^j 4_flLi^'yij .(jVI jLij-c'^t cAJIJ cr^ JL^Jj ^ Ijl:^ 

dJujLjw Jjjii •>- 1^ 4^I^Ud!l (JLdjJi ^Ij V“ I III tjl tjlj t.i'ssll (j5 JLjs^Lj (jl c-jJLI 
^l—iLil ^1 1.4JJ i iJjb Lj)— dj j ^J_j I La I ■'1& il-)j dl jJ j/o ^«-!ij V 

(JI d J ^ JI Jjj (jj 1 jJ I I jJ^ ^ q ~ I II A (_^. ijldlT I jJI 

jl£LILi ^1 d^LftJI nil 


^ jUjJij j.1^1 Jjji^i 

i. iiii'>^ \ t J^t) JuJui (Jj!^ (^jL^I t^j 1^11 j->-VI 

4 JjJjrtlll d^^ CT^J Ly^ CJ^ d i itu (API jlj t a 

^ i—iJt 0 i "^43^ d.^1 I M A (Orinoco) L>^ Jl a jliil 

Lrc>iJl ftj 3jL.dJ^ d 1 ^ t^ ~ A d jlflj JJ Ijub jL^j^ 

^cA—'v- jjlj^ . J~ ^ ^ Y • • ^ "I * ' (j^j t3-d-^ LT^J (Miozfinsand) ^Ij 

j-^ Sljljtjftj JU.4J ^_^LLo 4_jujl d_cjjj ^ . ^* * J TTi> ijuA -Jjjll 

L^:vij Vil.il oil dja^ll jJL^ MLv dJuL^I ^IIjVI Q^LLulj .j^jjjjjl 

(J-aLjLjj ^LjlII J_j_>-Lija JLjI_l^ j-A U Lfl^L_>-j . jJ^j-j jL^i^ ^Y J-3tij 

IjLA ^jl (_jJlc j ~i '>■1 ^ J>^ LAj—J uJ oL^Lua^yi 

.(^juioj j-^ 1^1 V J15“ Jjj»^ (j-d L^jJ Lo ^j-jQjc-a f^ylaLj" "wVl 

jLjIa oY jL^id V^ ^Ldl ^_^L>Lxi>>^1 (.ijl^Luo^vVi ^jla i 

yjjb I jLili^l .(^jljISjJI jJjjjJl ^3 II 

JjjaJ ^ ^ CjJV^V" I 111 03^ .^-jy\ 

YO jru jJj 1 ^-4d3 .(^Juidj 

jLlI 4 d^^ L A ...I d_5jj-l3 d.^J 

'V d J • t lIUjj dJUb jL%^1 ^ lLLI j Jutj ‘ d tji a" ^ .~d aL_.^^ 

oul£^j IjLA .(_^j^l tfL^lj jL^ (jT^ II 
















TK. I JUlJUV Ll J)-l I U I >^i uj,i\ q "Jl Jl^BP 4_^L^1 

i~<Sil^I JL^ BP ojL^^ t^ ^^ (J-^t jujlJuJI 

( (Orimulsion) (Jji^^' jjja ^"<-^1 ^"La 

SjLcjj {^ULIj cJajJlj ^Jj SMl JjjILJI ^Ul^v Ijla ^6 t"^^ cr^ 

j^ej (4 ..:>JLuo^ ^*^^,i,.4i,i (J-dJil! 3jLa 4L„irf^ >iJ| 

jJlj Jl^ (jli5 .i^LW! ^1 i^A (jjj& 

L3^ JL^ L^ (_jJt L-4 lJ^.^-" ^1 

J^LiiJLl Cjjljjl jL^ I IjlA ‘^j-SLl_ 5 . jl^IjJI <_iJl V * 

_ a 4_^L-ljl _ a ^j_a OrimuIsiOH _uill J^i-Ul J-li^ ‘.^l—jj^l 

[a^u JJlu * tjut jJI (^ 7 !^ 4 L^^\->JL 1 CjI j! (jl^ Lq AjLali lV~< ml 

i i t mj I ■ A ^ ^ L 7 ^ O I A m ttfL^L t [*1 'V 1 L^ 1 j| 

^J>aLL/a <LCji<kAU CjV^.^o 

Lilljj tjub ^1 ^LiiaVlj t4^Ljj oljL^ /)! ^1 ^LUJl j-Jjj 

LxJ^J > 4j ^1 ^ j rfiij V j l^>. , t iitl 41-^ *»l ^ 413} <j 

t4 l^lJI 4^^'L.4^ t Jut V ^Li^t L^ ( 1 )^ Cy^ 

JL^^ ^Ll-cxa oiiu Lq^ .3jULI aJJb ^Lsr'iJ ^1 ^1 L^a^J Li i/u 

;^ju>.t 4 —L 3 i>lj t Orimulsion ^^. 1 ._~ ^1 ^LjL^I^ |_^LL 3 jju 4 ^Ui:^l 

4 3 J 'a- "ill cliLVjJI 4^< j ill 4Ja3L>Jllj 4ji> 11 ol ghili oJL>. 

dilj jl^LoH iSj^=^ 4 - 3 -iji-tf 5 j-^i tiJLSj Orimulsion ^IjLirljul ^ 

4,jjIjj ^^11 4^Llaj1 a JLJjf^-^ Jl^uluJI 43Lj-wj <Sj-^ 
o3j ‘^ LaI jL-a SjJLj T • • i ^aLc. Uju * IjlI^ (Brunswick) ^dj^ 

) ,1 l^Aa i g 1 • * 11 a A j% .^\I t Orimulsion ^ ^ ...(1 ■ ( 11 (L^Lc. 

• (‘jJ' ‘-^5 ' 0 ^ 

jiiLji 

J J? ^ 

J ^ jl ^ ^1 U A ,^^1 JL^I Ji JLikJI 

jj)'^ f^jC. 3jLi^ “ 4^':t.Mja t^ll j_^Jt-4-aJl jl^ 3 jLjuC. t (jjiJj 

a^Jb 4ujdja i_^L3j , (<4 :y hlrtlj 4JL>> Lt^ (^j)"! '>i i 

CT^i*0^^' _ 9 t JL-ai x^l 4.jLjjb 3,LTtr<JL \ 4j^jJatAJl 3jLll 



jj[^ TM 4j;jjc_i_uJ LT^! JJ ‘ ' tfJ-A (_y^ CjJ^^I (Jj) "a-'ij 

^jJij ^jLjtll 4 jic til *H*< 1 4>£.Ltja^j {j^ *~n 4jI I 1 0 • * 4 jj1j-j>- <L:wjj 
^ ^ .... 3Li^ Jutfi L^ 1 jSU 1 ^. ■■ ^ j ITt 

ijL-^ Ly^-S * J J ^tfJufc 5jij—^1 


4 1 i nil 4_:^^| jjjo j^uiSu (jr^ ^flje_iaJlj jLflIaJI 4-4jLdJl 

ji iiUiii ^ ■" ■i.j.iV LiJiiAj .(j^jL-jid^i <4-4 jL-^i 

_ djLc. ^ » ■ ~ t i 4_d£^.iaJ1 djL4^ 3j ' ^! 

Juu > U V ""t ^ 4_5 jj_LJI dJLA (jLj Lftic. iJjftJtJl V I nj ^jl Lalj 

.oljLaJI (^jji aj i i*\ CjI J4^ t L il c <j iu""i L^jV 14-i,jj^^"11 clL>>jJ,I 

(_i]Lx^ Lst^lj 4.^2tjLda^l JJ) V 11 OjjJl ^ LT^3 

jjic-juaJl jl^ (jijfcjjiJ ‘~* t j ^Lj-uJ1 (^j -2iJ-*J 

L^ I tS^^uJuLja 4_cLi-L^ 4_4J C^L^ i Luul t ^ j < Li_ujj^ 4 _j_3uL^.x^I 


j^Vl CjjLS^ L 4 .(j’^A-Tu11 i ^ iiaIIj 1J <-u^j jLa UL^ 

L-dVI 4juJaj ^ V~ i hU <-ljl_i.^Ji ^1 ^Jb 

I jkJ (^LtJI ^j^L£[JLI Qja 4.^ ^1 

(jL^ I 1 ii 4 \Jl^ (jji .C-U^ ^ Ji ij. \u^ A t ^Jl^ j i" 1 " 

S-i ^ Green-River ^ sU: a jLtijVl 4 ^j_ 1 j ^jl \ ^ ^ 


. C-l \ ^I.L t i I Ijj 


jL* im \ Cj 4^„LI^!I JL-t t 4_j^Lj^^^_aVI 

frj_Ll (jL^J J-^3 *—iiJl Lr^ ^3^ 4->-l . u a (_3-^ 

‘">1 • iJjij^ ■'! 4_u 3 ^_a_j_i_u (j^ ^ ... ^ j ^ > 


ti^ 4_^l3-!Li 4axSLI1 jjLi^ lIjI^jJ^Ij 

^IjJI 42_j.d^ 5l!l cU'vljl La 4jt 4l^l cIjLjI <n ■><11 i^Ijl^I 

^ 45i[,i^ X^-mU 4«^LIeaJi (jo (jjL^ 1 . 14 u.*ar *4 «„.v,gi JuLfaw.ll 

^^Lu^ ^1 4j^ i^l^'^l Ijl^ i^jji ^ *... A^Lh^yi ^l^yi 

^j.u^ t(_^j-jLii^1 I jufc (1>^ ‘ 

4-^lj i^jja .4.1^^ ^Luj cIjLL^ jL>^ 4 j 1 t 4 ij^Vl La 

**■ ‘ JLftJ V CjI I 1 ^LlII JjU “ 3^ ^‘‘ 4_tLj^ ^ * 1 1 ^ 1 ^m1 

^LIj^I c ^J—ll£lj -i—(ji J1 0 "i ‘*-\ llIU. a ii-iJLj la_A (_yJJ 4 aLjuaVL 

jl-t i 111 L-SLo-Jal 4_jfcjjl ^1 ^11“t JL^ L^l (_^1 I Jl^I^I (J-^j—^ IjVjj ’\ * 































6ul0j 


^ 4jj_aj (ji L-4 .(J-aIjJI 5juLciJl ^L->JI (Jj[^"i iM 

*4^ljtJI «L>.LwJi 

i ^Lu^jj-c, JLaI jj A "fct ) ^J ^1 l^Vi Syncrude i X!1 4j^j_jJI c.ljL£j 

^1 <1 In fI J i Jl (jl Ct^ tcLilj) f 11) I (Clt£i^L-t^ 

iJill Juil 1J-A i_^fj J.. ,J ^ S',>i^ U^—' i—jHj,—(j-jal£UI 

jL^ ^jJiJl ijjLA ji j-A Uij Stuart-Shale-Oil-Projekt 

"l i‘ifcl, 1 fa I wVl (^Ju£Llt 1 JlA 1 ^ "l 1 t T * * ^ C7^ iLZaC-Lj 

^Ijliej-i-ul (_yjl 4 L^>. iLjj^ 4jlj 0->.ljj 

t ^ > j.4 dl Ijl^ cr^ ‘ ' -^~ * * i Ij-A . Iju^ a at Ul! jjuu^_ 4 ^ 

(jLi^Jl j (J ia“i t II a jl 

^L_Jult C-jLjl Ju^ 4 Ijl all 4l^ aVi alxJb (j^ Lii^J liXA 

JlS CT^ . (^J jia“(ll ^1-^1 (3^^^ 4_a-A£j-Aj| 

jl VI , ^LijVl 3^ J 4i i-i ui-La i-iJl j jl j cS U IjlA ^ ^ J 

u.u^Li^ ^^4.u a ^l^VI < <ijj ULL?e^ I l^JJ >■ a 3^ 1 JuA 

^jilaJH ^j-itJLujj jl (jr^ jlAj-jj-u Lo jLc.j_u t^LxIl t dl^ll ^ 

t ^ i!lC"Tl^ ^ <** ‘ dl ^ -■ -J L«4 jL^^^..uf ^1 1 4 i__i ul t_a ^ ^ jjolSLa j^ 

i .taLlj jJ LIa j-4 . Jlj.£1j 3^ C7^ 3j * j (^•^1 J~^V1 .aUs .tl 


L ^c. (jJLaj-ijj j-11 j-i^ljJjJl j£. (^^^iajj) 1 “t\\ 3^ ‘‘■3^ \j-^ 

.^ jl 3 ^' 3 j > V ' 2;^1 


3 al^ (jic J>1-»J1 jl^i j£. (i 


40- 


jLs^l 3Uti J^jij 

J ijL^->>i 3^i-^ ^ 3 J ^ 

^Llali-JLl ^ 03^ C^-5 Cr^ 4 ^ . Vi^ a jij ^ 3^-^^ Cr^ 

3joljjfcJl 4 .a J a ->■ L-iLaj jl jij-Ll ^^y\£. jyjujj Uy:' j 1 J 

5.^jLJ1 ^ j^iyi (Formation) jj^C’iU jUtjl j£. SJjJ—cJLl 

ii—djf^JL^ j_A L-^jSU1 l^jir. j\-i^ (jT^^ 4.tja^i jLac^3 

o^ aOJb CxjL£j 45^j-j^ ^jLJi 3o-C jx 5^ it* a.!I jj)^n 

3 «lj cliJLLuiJj 4*. A si A (CjLaL>oVI 3^ ' 3J ^ ^ ^ 4. J.4 a j 






[3 jL^ (_ 3^ jlj-ja_j_i_uLi j-fi3 j^ Lu 3 jI jLstJl ij«^t^ill \-^jLd^xj 

i^^jLuJi i^l—JLLj ^^ ij^ tijii^ LLajj 1 4 ^ 


L7^3 ‘L>^3^^ c>~^ ^ La^ 4 I »nl^l (j^ U• 4 Laj 

l^\^ .1.^1 ^^_ya a X^!l ^Jub Aj. 4 ^jLa 7l c.Vl iJljVL->Ji 

^^JlJI ^ -SjLjC cJjLJl (2^-4 (J^-Sjj 4-j^ CjI U j-nU Laf .(o^l 

i^L ' ^ ■ .L* ! ^-"itl ^jJ^LLXI V 4j| 4.j1£, ^ 

^ J 3 >^ V <Gl ijf _ (Gesleinformation) L^ (^jJtj-aJI IIla 

J A i A < Uji"W 4 

L^ -ij-^3 ^ 5^La ^jj8 lI^ 4jt nJjVl 4 -±Lu 3J 4ijLi_oj 4^1^ 4JL>- 

-l^s 4 jlj>>^ BjULI 1 Lub .C-Jjl— lJI Vj ^I^^-JL^I 

4JlA jjLscj 1—4 jl 4 ..l^L^| a f^ll 4_dL>- 4_^j-uij 

. (Kontinentalsockel) til ->■ ^ oL^l (jjL^^)j;-fll ^j -4 l^ 1 ^_>JI 

L^jLicjlj iL^Lj>> 4jljLi_uJ1 4_uJ3jV1 3^^£L11 4JL*."ul^V 1 V ii 

lZjIjL^JI^ *4 t4J_4il.>JLl VI ^^^^-4 t 4j.«"n ((4i.u3^)> 

^\ iVs ,^\ L^j|^_dl 4 Ij 1^ r^Tl j-^ ^^L^kJI 4 I I Liil^ J^^^_>|J1^ 

p ■^" fjl—^.ilJI Lj-l^ 1 jjJ ^^;^jjL^I (jO-4-^bjuaJ 1 I tJ)3-44J 

l£Lt^^— 4 I poinj Lr^ *L^4 -uT^ ^3J3^3 4_^l .» *^11 

«.Ljj . t .l^a!l 1 j 11 j-“■ ^ 1 ^ J 1 -L 4 II 3 Li^oj^^l^ 


4-^^j.JlII . .M Aj J X 4 J tjj 4 ^ J 4 V 4 J 1 .1.3 .">^11 4J^ 
4 tJiiL^l tUH 13 Jji JjSLaJ 4 1 4“1 U viJJj 

.1-dj.JsJl 4ljL:e.4J j1 J '>• J H 


3 I- 4 -C .5 (4jLc. ij^jLSJI 4»flL_>- ^JLj>o tJiajlj, -^U ^^,^3 

(Meter Isobathe 200) jiLa Y • • jjjlI^, aVA\ (j-ojci. JL^ tji,.^jjl 

Jl^ 03^ 4_5l_>. In V j 1 jjl J-ju (^1 iLd—4-^ (j'^^LLl i <1 

I jjb LjjL^ l_4 Ijjj t (kontinentaler Abhang) (jjL-aJl j.i >H1 ^\ LlLu »3 
t (abyssische Ozeantiefe) cjLla-LjJ.1 (J-cju (_ 3 -a-^ Liiij tj3^‘*“*^ j-i -a-ill 

m at .^1 A tl J3 Jl->JI 4—^1_>> j 1^*" 1_4 L-Jl—^j 

1 JljJu^ ^ '^3*'^^ ^ ^ n" ^^' 4-j J^^ T i-lII .4j^_Sfc_iJI^ 4^L^1 4 jI 

(C^^JLud Jl^ CjljLdJI (j1 1 4 i4 ill j“f.Vl t^^L^iJl 


















4-^La ^LLo oljLoIi 3j-Ju-d jjJaju ,j.>4 JLiJukJI 

.^Jl_i1^ (3^L1X1 aJJt tl)^ L>^ Cy^ 4 3 jg f 

<Uj>.Liil iL^L^ ^1 i^i Jl^I 4jLj 4_x^ Lt^ 3 ^ J "‘ L7^ 

j-jjfl T , * * * ^ g_r (_ji^ ^-3 j ^j-g 3j[^.j_iJi ^ljjt.j-«_ul (jl^La^Lj i4 .jj>- jJI 

ti ii^n V j *> ii 1 ijt 1 1 ilr> V IJL^ ^1 VI Ci'>wJ 

.dJJjJS L7^ ^JJb »J) ui,r^ 

4jjLftJi 4 j^^j I -^11 4 iuj I U11 4 3lnL^ {.7-^ O^ ^ 

I ^^ .^. id 4 I ^ *j it^tl ^ 3 jlit 

cIj-iL^ Ijj Lo^ JLaj ^^^I Jl^LL Ijl^ . I jilUVl i_Lu^m f^jji «.j..^l 

. 4j-t^jVl 5j£UI lyt j-Iallg ^Lug (Formationen) oU^S^la liJLIa 
L^ jl^ j*j'* 7“^I I j 3^ .3^ jJI ^^-^VLIs ojL^ I $ ^3 

.3jlj>.!^ ijj ^ ^ ^ * (3^ cr^'' J • Tt 4 jI_^ 

( Cu^g-uul 3U> ^ A 3 • . ..ijtt a^L .^t,i aJJt ‘•^jy CxjI£j 

j '»j ill Ij^ I (3^^^ c^ 3 jLjJl£. CjLc., Li^~i ^1 3-^' t^j-JI J-^^l 

jl 3 SjLill CjjL^ 4 rtUiU aJJt L^j i^l (_^lj L?^ 

ijj$^ 3 -c. ^ 3 < «t ^jJl j-«Vl <33 )~1 ~“ i3JjJl^ c 1 iLc,JLjl^J 3 ^ j "' C 7 ^ t*“^j 

^jLi-Aj]! Lfcljj ^_y3JI (Formationen) CiLi^SlliL 5 4-3j-g_c. cjLiaJJtlg 

^ ^ j 11 (_^ La!j-j 3^ Rifl-Tal —i-ui,1 ir I i L^ Ij ^ (_3J9 j— j__jSLI1 

3-4 cdjLb cIjIa g^ 3^^ OL-iiu Jl^ Cj1x.Ju^^ 1 ^Jub OjI£j . 1 i^jl ^g'vVl 

Cj 1^ J ':>■) t"il 3 3 A"TI ^jl^ OL^j 3-^ ^ g '>JI 

CiLuL^Lj 4 uc. 4^3-Ja^ 3l j i tt iillll ■ 'j II I 5 j 4 3,3^ 

3jJL_>Ji lLUj - 3jU “ 3' 4_i-^LlJL1 ^ ^ J 7“^' g 4_j->JI 

V 3 4 11 ^ i^l ^ V il *4 3^il.i 11. j ^ i}i3^ 

<.lUj ^^1-4 JLg-uJl 4 .Ji>>Ij 3^J ^ 4.^13 3 ^ ^ 

3 ^ ^ IJ ‘ l-*^ ■ ‘1 1 VI ^ ‘^ 1 6 i (tij ^If'. 3^I I u 3^-^ ^ ^3^3^ Cj L^^ 

ei)l^3^o 33^ u* J-gj.>iil 0^3 • ^ iTethyan Sea j-^ 3^'^-^^ 

aJJb 3^jVi ^_p3^4V )\ i, 34 ^ tx(.u~ 4 j3.£| iJLiL£.j_l^ 3^ 4.j_iifL&jl 3jL3J1 
LJlj 3^ L^>^l jl3_L11 4j^Ij 3^ n~j3lr.l^ asU/11 

.Itj •hU ^~i -y jji A < ^ Jut 3jl^j ^ J • iy^j rtj 0^ 

. 0^>^!3 uAj IjL* i^j i^J' 








^Llil - <L 5U'. 11 ^jlA 3jl_^l L7^^ t">l 1 ~\\ fj.a—^ 

frll^r 4 11 u^pJLl ^ Cjj.^e-u V rt4 I jJ tl^lj 

• JjlP^I L-ifcjj tl)' L>^^ U-«^' (jr^^ 

CjI nn <Vi (3^iu 4 til iM a 3 jl>.I^ 1 ^li t" ~i lIjIjL^I CjjI^ cj*^ i^3 

^~,i.i, UmA I ~ ^I ^L jh J I ^^-Lc- 1 jL^t 4 _j1x«9 V1 1 fl fl ll■*lll■t-TI ^1 ^1 iO JLl JL^ 

Ljo ^^\ I LlaJ I J «tl (^J ,^j-ajJl 4 1 5 "fc. 11 v,fji 1" Ac 

^Jl^ ^ 4^^jj^l l£[j^! jjunnj i^Lc * L7^ 

4(jljjL2Jl j • ti I Jut ^^^3 »Cjij-juajlj^tl ol^ 3 jl£, 4 i'<r\j^ 

jjl jJJ JU^ I \ ^L^l i j^ t ^i'i ^ A J 

: 1J PAjj^ I 4 J '^U Cjljjialll ^j^jL-SJi (jl^- 

CjL^^ 1 ^11 Wi (3^^ (J^^ J jjife.4^1 OjI£ 

4_t_al^| j^^ioLlll Lai iLuajI ^ n ■»" Lo^ jlJ ^ ..iC^ <*j'jLw 

(joLft ^ ^ CuJj.^0 jl3 CxjL^ \ a ot 2t . ..t\ jl1 ^^ 

J-J-uiJl ^ 1 ^ ■ .■ A .^. A A 1 . .A^ A i\y^ ^ "j ■"■ t 1 ^ t l « A <~. il ^ 1 

LLaL^ V Lul VJ t4 ^ 4.jj^^^a^ CjVj^ ->< OjJL^ ^ L>^J .^^23 

t * Ljo 3jLuVI Jjj ^ ..~iVj'^‘*. tl^ ‘" * 1^ J * " 11 ^JL^ 

1 ^^ ‘ " ^ ^ t^jr^ ^-L^U ^3 ^ I L^J I i . .i A I ^ t Ja ^3 ^ ^ 1 J 11 T 1 I Jut 

4j_^^iJ t4.^ (jAd St \ A I t < « i u"l (^jJI IJ. TT^II ^1-3 ^ 

^jl j-a_3 . LLoj ^Ju ^ (J^-5t_jJl IjlA i4 J m KJl 4S .Ull .^jVl 

4 t rt'tjJLl (3^^^ oj-^ ^ C?"^ ^3:^ I uli j\ '^J^ i ^ i^l 

i^tl I jy ^ ^ 1 t t J I i u " ^ JlII ^* 1.11 ^ ^ ‘ ^ ^^3 m a 1 Jl 3 lZxjL^ 

i^yi JjJujlTI ^ 5-‘‘ ^ djjl Ti A 4 i n K jjy V i/^ ^_yA 4 n 

^1 M*| Juj clb^i^-)^ ^ \ fiJJt uIajL^j (4jij^I CjI^P^^LSLII 

Ldl .^t^j 1 ^1-3 ' “I JL3 JJ ^ ^jlA 4 ‘(J^ L>^J^ 

.".^ . I C^' djub ojI£^j .^^L^VL (jl^ jl^ j^VI ^- 

4.^^^-lJl 4jjlj^_d ^ tc2jL.iJiJ«..Vi I <, a i^^u 

t_uLcujl 4 _l^L^ L7^3 >4.^JaJbja 4ai>>Lui 3^^-Lo CjjJlsuI Jl3 OjL^ 

^JUu^ i^jja CjT ^^ • -“ CujLi d ]^l-^i 11 3^L_uj . 

ljut (jL£3 • 4.A.2_uiu^J d J ^ a d J . ..1C jj •*■ . U> 1* Ld a ^L^jI (^J 


























.i Ij-A a 3-3t-) (_yic J^jJLj Jl 3 " < i l l 

4-jL-iia^ 4 j^j_JIi_J! ^^i£. ^ i -S (4 -_j_4j_aV 1 (gcologische Formation) 

' ^ Cy^ 


j !i >Uj^ll 1 o L^jl <(^Ij, vj,V ^LjjL^I oLuolj (j\^ lt^J 
aljL^ cjL^L.^i> olj^ . 1 j ■^j^ju tjb jJh 

t"ili^ d*)l Jl^ cLuL£^ i^«-%->Jl aj.i X i^tl jj.Au^aJl lIUj L<aj f^yjuAJ>^\ 

oJJt (,"il»-fc. Jl3 jL^VI a 5 a t-.H JiijL^j 'a• X\j 11 

i? ” 

^J-aJJl i^ji CT^l O,* 

. 4jl'^l tiitl C(j>0 CjI i I uj-^1 (3^ 

j dt^"! > ‘ J ■ Jl^ 3, ij-l Mill OjL^ (3^^ O^J C^J 

l^£L_uLu jl 3 ^LjiSLII aj^ CxjL^ ^jl cjjt 

CijL£j .(^jLSJI jjLstjJLi 1_5ijL:k Cj-jI$ jJ L«^ iCjjL^Lii 

1 'f^~ 11 aJiJJLj turbidities) k((Jj1^1)> Ijla L^ ol y 

la^l luA i-^j13>J1 Ij-a (1)3^ ^ ^jLaJI **tjI jI'^j 4 u^tV jjt.V 

sj^^' (.^ ojI£^ cjljLjjJi c>^ l^dLt^ Ll^SLq ^9*^^ 

I j£Laj i<L4j_s-i jJl^^I jIjJLI ^1 oc.!L^"i i itl t*~fj ?tj 5, i <u!l 

LdJju 4 K <^i a i 4 *< jA CjJLiftjl CjLi^^ «Lll ^ ■ ■■ Ct^^T) a • ..\ .^. CjI^I < ii a 

. [2^^ Od^ (jr^ t>® j'>1^' (>^ 

L^ISj t3j jt jj-3tj-<aJlj (f^'>ii!l jLst^I jlSJ 

iu>>" Cy^ jJjuJLI (JjfjJi J^L>. (j-A ol Uj -nU 3^-^' Lr^! ‘-^IjLaJl 
jl^l i^jja 4JijIj^ CjLj_ 4_^ C7^ t4j.)L j-j X Vl j^—'>Jij jJLI oL ji-x-X. 

a ^ tt aJL^ (^jj^ ^ 0^3 .lIJLI^j L1^ 3^Ll 11I 4j^-uajL!l 


4.^1111 CjLjLjJIj <^l^.."ci..»Vl Ol.« ai.i'iLuJLij luJjJI (^IjI^I 

JlS jjlajJI IjlA 4 "lIS'k^'L^ j, i t L>^ (ujljLaJl 

6 6 1?” ” ft 

3L^ilJj 4_JiJLL^ ^1 JJ. jt-U3 3 . 5 -^ LT^l ' ^ J *' d a I i ^ ^ t 1 JL^ 

3a c. 4j^ >31 jljJLl (j*<l^~t ^ 3^^^ 4 ^1-itLd (^ j 2 a . ciJLLAj Ll^ j^— 

l-djjI U itil 1 3^^^ 4 1_HIm \ I I—i“uj't ^ 1 jL^Jbj . 3jt> ^ ^-4—i-uJ 

3^Luj 4 .a^I^I 4.3laJj»j JSLiIuJj iiU34 4^1 fVt I III CjVL>- 

, a jM 7*.“ . ,.Vl ^JlA ^JL>-| loJj 



foJlsJI | 5 ^ 1^*1 ^1 



3juj^_uf ^ ^ ^j tj j ^ (jl j_A Jj—ill 

.«L11 ^ U < u ^~t>i 1 ^^1£L4 4 t i,n I 31 in I ^1 LjI 

jLiVl ij'*■" ■ "'j jLiVI cjL-jLo-c. V jj—u L^ 

V| L ^ ‘ .la"!! ' .• ^ ^ ^^ CjLj^.JLdU3 jL^e_lJI ^1.4^1 4J^lSi-II 

Vtiul (-T^ . 4 JSLA -4 (^1 uiJLub Juu ^ 4j| (_;yiju ^ 4 ,aj_5-3hJI ^j-A (jl 

.d^.i La (((|^^Ij It lJLj ^-■:tt„,i,ll ^ * (1)-^ iJju" .*^1 

~' ‘ ^ ^Jh LiJbLb ^^t.1 (JlJ-wJlj tjLVI ^Lo^l 1 jLiJI 

.(J^Ll^I 3jlj-XJ ^ 3 ^^^ (jr^ < ft t ^" ... 11 j.^£. i U \jjb 

(jLsc^l ^ ^ I cj^ C^jl ■'^ ) ."il \ A ft ^^IjJI 

jj-a JC ilili J_ii tZjVl_>Jl » I . jLiJLj 4 j ir ((j-3_5_i.Aj>Jl 

(J^ a"( I nl OJ) "^ ~ iU U~ . ..1 4.2ljj.^I j?*V^ I 4 14^Lj 

( LtJj-a ^LjVI LJ^J ‘ *' t«U .^IjjelLuVl 4jl^C, < Ut <>^11 

^ j11 ‘(jV 13^ j > ^ jW' L>^ JL:>- .^LSft 

♦ 3^j^Ji jLVI ojjb 


I’liiilSU ^ 


1 33 j ft "<-a 4_dLjSLt i_-i_L3J3J1 i“'l ^ t ^ ^Ti i<lj . ,X 11 ^jl-^ 

Jl^ ■ t j t L ftl Jljv^ ^ * "' ‘ ‘ ^ L7^ ^ 3 ft 

Jjju ^1 jj)V trf-t ^ t li ^j ^Jl^i 11 4-iuJ^ CjLi-ujJj 3" . ..I 

4 ‘** * 1 * ' "^ '*'^^ ^jLJb Cj^ ^ ^ * '"‘I ‘1^11 ^ ■ 11 

JU^ CjLu-i^>JI 4..ft£.ljJI ^Ij-ll 1 ^^ 3^1 t-.i...3j .^_^La'^l LJjJI 

4_l^^ (Strukturen) cjL^ <3^^^ 4ju-ijLl-a t—a ^^ Ja oiU,^ ^ Cy^S * 
( 3 ^l£L/a Cjj^^ JLB CjI ■i.Ltll ffJJb I^L^J . 1 1 j -V 3 -^ C 7 ~^ SlLint a ^ 3 ^ 

ijjj^ 4jl.Lu *^3 *Lj 3 >^^ 31 .^.'t IjL^ 3 ^!^ L 7 ^ 4.^^Lla 

jjj 3"i^ J3^ * 11 j-^ (jLoI^i lIILLa^ ^JlA 

3 ^ jl^j 4_4 ^j Ijub ...4jj[jj Jl^ 1 i>>il 4 _i 1^1 ^jLjfc 3 i"!! 3 ) 

J^L-o <JL^ <l^j '>nU 3 ^ * 3 ^ ^ 6^^ 0^3^^ 

1^1 In ft Jj^lj-ill (_y^ 4^3^ILJI )Jj a H Jjl t^Li^l U^3 • 

1 > 4 I luL^l 4 iLcuJtSLli 1^^ “ill d j ^ 31 , LV 11 3 I V| (iJIjLj.o-sj^^1 






































La ^LLI y * ^jLuiJ L^i (^\ A CjljL^La T 

CjLoLa-C. C.(jL_utjl lIjI i }j j .1 ^ LJI ^L^ .3 jl^I^I 4 i i*i!l IoJLlII 4 
j-uuij 4^jl ^iJLl^ OjI£^ t4^'vL<uJl 4.2JaJJLl ^ 

(jr^ Jjl>^' L>^ (-j-fiioJl Cj\ ji a C (jVj *J-»-jJl (jr® jLxIL>*l ^1 

4^^_^SL>Jt cjjk,Sc IjJ i^^ju qa ^ 4.jj^^)^l (^^IdLiJll 

^ (,M anil ol,j'M'iL».i!l ^lUa ^ (Petroleo Brasileir) Si 4 ^U 
iJI^LlLo^ OjL^j . ^j-A Sjji^^TLlI 1 j "‘y^ ^ J-4^ ^ ^ * « 4 S j 4*!i ^ 4>L^ 

T * * * Cl tL ^LaX. 1 ( LAj^ u^'i tit 1 j 3 ^ ^ ^ Cr^ ( M SmU 

. ^ULI iM 


tLJLil]! JS -hJI (jylxj Marlim jAIbacora a tM jjJuJLj 

i^jji aju^ cjL^o^ Roncador ^ ^ jL* ‘^ "X 11 

dj-A (J^ (_y^ tIjIjLLa (^1 JL>.lj jLi-« ^jLP^ 

3JL^ 4-JL3i^l ^LJll jW^ ^ ^ I aI w ."<1 

i 3 "^^ L^ LXjfiuSlil i^jja j^*^\ (jLj LLLx * ^ jJ^L-uJl 

L-JioJI (3^ CjIjI^iIa "1 ^Ljj iSj^ ^ ' * (_y^ 

j-alj-jj Jjjlj-Jl ^-A I—‘ ^ ^^0 JlLo 5j_i_^ CjV, t t A > j"till 

(jl J-aV1 VI jl^Lo y ^ J-Jfc.1 4il^<^J^A ^ LJ ^jJoLS '^i 

ijji^. 1^1 ^Luj jL^J 1 inji LLa j^i t j I (I «^jJLI 

J a“ •»! U (J-AJ ljUA * iJ^J) 41 A J-SCJ L 7 ^ 4jLdl^l 

^j_lLa T ■ j t 4 _ajLaJI ^ iLi n t"dj'.. ..ft ^LjjVI ‘ 1 "j ^1 

. jl^IjJI 

^jl fr^-ign ijJji^H-Jl ^jX. (■ IJ 31*10 (j^j J J ^ "1 ^ 

(JL(jI£^ La a- l^ 4 (^jjbljJI 4.uuuL^t cjLai iiu^Vi JxL^jj 

CjLJjj-i-uJI Jii-I (jl VI i(J^^ jW^ * ' ^ 
jLl^Vl »l Cjlaj^LgliJI O"^ 4_iJ^^t 4JL&j^^1 ^'w—Ji ^ 1 -^ 

I jj"< 111 d s j 4 • !1 4jfcl A t 15Jj «j-XI Cf ^ * Uj U *-^j) 

dl ^ J “1 ^ CiJL-djjl JlS^ (^->*1 -^ 4.^L!iJi ( I J di*!I 4^^^ di>.j 



piJIsJI ^7^1 


^LlLo ^ 0 cLil^L-LLa 0 ^ /..• 11 djIn.>iJ 1 d ji.'■ i"^ t i 

'3^‘~*^^’*■ “ ljL& L7^ 1A■■ li2f. 2^^i^!l jJLdVI 

C_4_ufLuJ V ^JlJ^ ^1 cl-u_ljl I>vj_ti lIj 1 jJ ..It 2 rJ 1 l^iJjlJ 

Cj-^ Jl ^_^.2^6J9 t jijL4^II 

.4j^IL>o (^jJl 

() ^^A ^Lc. V^^jul L 21A*<1 ‘J-Hy Lfl 

^ 2jljjl>- <u-a^ l?-^ ^^ ^LaJI Ijla ^2 ^ 


^l^-3tJLi_ul ^jl J-^J • \-a Jl^ (_^I (JLjO^U I I fa V a (,_ 


t Y * ' \ 


2jLj ^^9 t JL^G LujJ.4-Lo L^LoJjI . .. V^AjI ^J>>L-iJ I^JJ^ 

(jij 4_j^j S^^Lfl 4 .jA£. La ‘ j_yJI — JS^ ~ lL 111 ^LIjI 

2^Lj ) (2)^ I ^1 I a1 I I. i i^l_j ^J^Li 4_iiS L^^^SLfaifaa ^ ‘ \^'i... ^ ."if. 

|faLc. ^LuVI JL3j Ij-A . i^L. La t—fll a i>> I ljub 

^j-a SjLLI \ >-*-j ^4:^ U^ ti* ‘f^J-^^' (jr^ J:!—*>:* Uj-f^ (* '^) ^ ‘ ^ 

.(^L*J! ^LjVl 

^Ix 2 

(4.2j-4jJI ^ 4 j ii 11 

4-*^L^Ji j.^i_ijl 4-^^j ^j_a '^3 ^ ^ ~ ^ ^ ^ ^J • “" ^ 2 U> ‘ A 

jhju ^ .Inj>ilI J-a-j« L3 "^ .4-xu3jV1 ^j-JlGJI 2 i^ 4 _Sjl^j (^jLaJl 

^^JLI ^JfaJLJ 1^ I '"■ l—uU 1 Ll^ . 4Jj Lo-d 4 1 LT^ ^ Ll VI 1 

jlJ 1 i^ J ^^ 1 I J ^ » * ‘ “ * >^3J ~ ‘ ^^ L)^ J ^ ^ ^ ^ ^ 

. aLlStl ‘A" . ^Vi cIj'^L>J) 2jl>>Ij iA^Ll^I ol•>■ 2i^tl 4-i^. I n, i-%i" 

Jf 

j,jfc..Jl L^jL. juL^ (.7^^ (Jji^G.fa.11 4 ,j.^4^ l)..^^ (Jl^^-fauJI jjx 4 .jL:^^LI_^ 

tSj^uwVl ^^jj^„t.^u,tJ 1 'j / ...Tl t .1 Ai~tl CjLLui j,j| a5 ja» tl 

^'a-_i11 aL^ 4 2-1 Vi^ A (Jj)2 "w f^j£. JjJljcjj I a ij^ 4 1 1 »j La JJLJfcJ LT^ 

j ili 4 .^j£L>JI >~i1 ,^‘!^y\ L-bj-*j (JLiUl Jj 1 • II (_jlt 4 .42 j<t all 

Y • * (jjix ^j-2e2 .<mJLI (JjjiLl llU^ ajI 42jai!l 

^j-a ^j-it_lfa*iJLl i_2£^_*j djL^^^-iiiJI (Jj-^ L)"^ L7^ *J-^ Y * * jl 

. 42ja>ll j.jcLI o\^ ^~i \ a 4jl (_ylx "I * * jl 0 * • 3^^' 














*<jl j jjjJLLj (3^-*-^ LubLfc J^LijiJLij 

dLi^ (JjfciiJJ (\jJt ^ 4_Jlx. <a tu!\ iS J ^ S L<^iiJi J TT^n 

^j^Jc-ILi^l jjJL^ "' ‘^^ tt—fajjjjVlj 4_Iaj.:>iJLI 3jjL-tJl j- '*■ 

L^^UVl t ^ jU"i aJlj V 1 Jl^ ..^1...1 3jLjju_ii Sh< jJ^ 

. I fc^j! Ti c. u ^ fai ii?r‘*^ ^jL&il jl 

‘ -Sll-tl ^1 CjI. jl. 4it II jt JjVjJt j-*-JijJJ 

tjlj * T • T • ^LjlJI JjJL>. ^ ‘ u * 0^ j-ie-lj-oij 

1 JiSLaj t T • \ ‘ J T • *0 (_^Lc. (j\j 4_*_5l^1 5jJi_aJl ^1 fc j Aii ^LjjVI 

L-dLui_i^1 j^jji ^ j“ ' “ ■■ ^'t ^ j^^SLxJ LjuajI (jr^! 

. 4^1^Jl 3^j tSlH Jj^>Jlj 4L1^1 j^lSUI jjja cr^ ^ 


jl ^ -* 'J'^ ^ lUiStl f^j£. tJlJ-lJC~J 

^ Li^L^ j|j^.fai^ idli ij^ <uULJI ^^pdj.jLJ! 4^jj i^A ^} 

^lL^"j iuA i tjl (_y3 ^1J—o Vj JuTk -^Tl >i UJ Iij ISLi-uVi Jjl>-^ 

d J . U^!I ^^J\ '» H l)JL^ " .* ^' ^jl ^ ^ jjl Lid Ju>.lj 

I JLjju Vj V ;QjL3j V i l-^ -A (jr^ ^ 'J 

Jl^Lj (jl tf-J-LI LT^ LA*^ L^! .^Lill 4 ^Ijl!1 (J^Ll-uSj 

4>L^oIj j Ld 3j.jui_d]l (jl jLng*^! ^j'AJtJ 

.4ijL^l ^JuL^I d_5 ._Utl ^.ujjLd-i (3^1 .dj 

jl djU^S?1 t ^i"i 1 oVl^l (j^ JuJulII t,~i I ji>4“3 J3 LljL£3':&"ili ajjh Cijl£j 1 jub 
t Jji^p-JI O^ (j^ dli (j-d jL£ tpVl jj V un Tl vUtjilllj 

ju>-^ Vi f^jji (jl j^"ri_.u_i j]| ljuil . jLdJl I 

.4j|,ijl^|| 4jjJajlII (^jljejuaJI 4^jJjl 3Jo*. 4.^^^pj 


<LiJI rtitilij ^ 4ikuXl 

pjL_dJI 4lcjJLl 4_^j-L^1 djL^I j)-d ^3—^ 'T*'' _4—^ ^ U. i11 

(_yi^ LlaLa (—SjjCjl • LjIjjuIjj^ P_i-kIj 

j^yLc, 4^1_a- (_^lj_>-VI ^JJt jij^ tl)! j>i»> 4J * I a- ^ ^ LajJl_c. ^1 xi 

^^ I '■ ■ ^ J ^ ..." .jj Li ^ ^~*■ 4.t L a 4-1 ^1^ fc djLa (P^TB^flfin) (’**) 

• j * j j' i^jd- f\ y ^ t- "'! ' 






j-^LjlL 1 ^j-4 ( i“i ^ djL^ ^ I "i I L^ llij itl 

L^L^Jj V i^jJi dJUb Cb^Ji^O L>Q 11 ^->.^ J < II lUL^ 3 JLjLi_iJ| 

0^3J (_j ^ Laj^^ • jlSJL V| LloSL^ j y t" 

VI (iUl jrt^\-i iM Tili 4 ji£. 5 jJl^ ij jjb j-iSK^oss-Meerbecken) 

((j^Lill (J-* JuJuJl (_^ LuuI \jJt jt jjfc 

^L%1! tl L~iljl i^-4-Vl V~ La Ij. I jjb . V ^ c1j1,.1i.<,ii^ 

A t W Sr«ti ^V tiiUj i 4.4^ t .i^lx^t OjlA^uIi ^ ^Ls'tl dJuLuJI 

- 11 t l (_yl^ d l\ ^ 1 11 j 1 •"■" t l i 1. u V d i^tL^ST l d ^111 

Q-^ ^ ^ dj tl djuc^c^l d ^t-\'. 1^I La! 

. jLuVl d_t-i_uLu 4 jjI^ j^Ldl jL>ij d •. ..1 w. j_jl£. djJLa^^l 

“* 4_iLiIll dJLA 03^ ij' L>d-S LiA jj-d 

(4_lSij^V1 CjLV^I Jj ^ ^ ijj d JLjk^ (.7^^ il£LuVlj - d I ^ "i ia 

pj-ll L^ (3^!-^^ 4_ajL^ tJj-^ tPrudhoe Bay 3^^ 

1 1 1 < u '>j (Ji>Jl IjL^ (_y:^jJj_i^l ljI !-*^ ^jiai r< *>-1 uj^ 

13^1 LT^~^ ^ 4-)L_ui^ (J-d-^ LT^ J^“ ** ^ 4_jV lLUj .d .M W “. ■ ,.l ^L->. tJjL-iJ L^ L7^ 

jlLJI 1^1 i 1 jLi^ I^JL) dUj^t 1 d^Uitl \ 

^jla (Jj[_p-i]| oLlb^iJI C4j1£^ -j- ojL£^ t LSLl^W jjL>iJLi 

■ .^. STi !1 ^4 "w. ^VjjL) i L^L^. (J^-d iC-i-i—i—i_uj jL^ d flL-kil'l 

J-^ (jr^ ‘ ■ ■ ^'“d 1 Jl^_^Li Vj iJl^jaVI * Ji>^' 

.(arklischc Tundra) ^LaJJI dj.U:;!! d:;U:n ^ 
oLiI_iAj_i-uJ 1 (_5-d5 • LiiajI jj^Ljj^j:^ L>^ ^ 0^3 

(JaVLLj_,H>. i^jLaJI tin n 

3 ) V~dl 3 >-^^ Lr^ iLJL> tjLIojVI .j-Ld^j 

((4 J Iit\c djjju3)) ^j-i4J 4jV liJJjj (_yl£, Jj^yi IJL4 (^j J i-SfcJ 

cl>ljl _lLo ^ * L7^ ^ g d (la-ujj ^IjJI 

3^ Lr^ V AjI Vj . 3 .* Jj-ja^^ 

.“il •tU" CajL^ j ^ ^ J T.ljU cIjL^— ujJiU LdsIjJ 4_4d Ju^LiJ^id^ 

* 6 ^ <• 
uLU jj I JuV-jj_pL>. L^iLaX. I < * - A. ^ a A 













JlAC 


Jl^ ^ tfj^uHjjLj j *a-1 t, ij ii M li Aa^ Cy^3 

(JL 4 -UUJ 4jl^IjJI ^ -I i-l^tl A ^U>« 11 l 1 ]Ljd^^LtjO 

. i^j£. Ij-^ ^ < 11 <k -^Tl ^ ^ d 'K 

OjL^ i jVj^ j 1 d Cl a 1^ J-3 ^jLjfe ^-d—>JI i2j\ t\^ c ojl— 

Jl^ OjL^ \~^\l dJUj t^ioL»- t .t^iln ^1^1 \jjt CA.d.^1 Jt^ 

1j|j . jj^jJLl ^ lall 5jL i.^1 ^ I^ *1 4.J ij^^,xla <Cj[.t i"iji.J <*il 

5^ j-i ^ I j(j) ^t^f dj 1 ■i.ii,'^! 1 f^j£. 1 1 (j^\r. L^ 

(.7^3^-? jUiJI j) * -^ > jLtI (.jr^ J " 1 d ^ 111 cJju JL^ C^L^ 

0 ^ VI i4^LiJI j 1 -jV 1 dJUt tijJLL^j \1a i^2u d.U 

O^ (J i-ik ill dJi-A 5 jljI i-uJl t_aj^>i^l cr^ 4- (J^ 

4 l^^L>JL 1 j 4-jJ "t ill ^Jj) d ^!1 dJL^ 2uLj_i^ Sj11.d!I ^ (4 -^Lju4 

>(^ ) Mill ^>uiLo (^jLd l^jlr 

d^LdJI ^^^LflS /1 (jjjiijjLj j-5tJ (jpA ( 3 j_iiJl jjJj 4 1 41^1 cr^ ‘ 

.^Vl Ijgj^ t ,j5x"ll ^ ^_^IiJl^ 1 “J^j-1 4 jlj 1^1 d j it^^tl 

ij-d-»-uj ^ dJj^ t5j.a^ iJ>^^ 4 t iia I (_^i^ J~^ Ld^jVl 4j.A^_j 

JjjjJiJl (ij-ll JLi-u Ld ijlj i-flLlj^l 1 ^ njVl 

jjLJa >4 j iln rt.ll i^^^LlJLI i^jl—^l ij£\^ J><11 4j^'l_>. L^>^l <—Sj-1^1 

^jl (j-« (jjioifl jjSj 4_dIaJJLl dJL^ 

.^L^Lj Jj^-xll JiSu 

^ j *11 d ^ V 1 ^ti i u CjLJIJj t.'ti} ‘^1 ‘ • -*11 Ijjb 

' f ” - 

^1 ( Juu ijJ-uaj ^ ^tjVl (_ 7 ^^ lIILLA ^_^^1 ■ * . ^ ^ j" 11 CjLoldJl^ * 4^1 LJJ.ml 

^ 4-ju^l^l 4 „J 1 ‘’jt>ll jJsaLULl jl (jl ftftli j-J-:^ L^*^! iSS “ *- ‘*^I iAS'^ 

.JL>J1 tlulS 1 ft gdj i^j-SJ t_ylc ')l 3j,4i.:y.j,ll 4j_iIadJI 4 3U‘4 1 

L4L>- SjuLi-uJI lIjIj^^JJLI ^j-« ^.^Ia Ijjx. (jl ^-a (j^-jJI ^^Vl 

d ^U • t I aJJt 

1^1.341 j^-C. i^ja 3^^-ajSLll Jjl^l (jl jA (Jj^l ij-aitLaj 

^l^^-5t_ju_uVl ^jl VI ‘(J^jVl i^LiLll cJI^J CT^ IjLi^ 

. 1 . _d 1 ^ a.! 1 d d 1 j M ^ 1 ^ I ^ t dl^ aI i _! 1 <LdlSLlLj^ 11 1 f . U» ‘I I.* I * ^ ^ . . 11 ' 

^1 Luajl 1 dS IjjIj »3^ j,i^ oi.j d ^ ^l^Tr,"i titLi ft^^l l**^ I d ij *»■ Ld-^*j V 



iti pIbJI j^jj 


(jrJ! l5J_W J>^' 4-*Ji j-se-iJI L srJ 


‘ ^Lli^L^ * ■! 1 5 l_.^ <^JU jj ■ ^^ ^ 

jjJlII ^ ^ j n jL^t—iJl ^j_4 iJJLJ" ‘^•*■" ■ ■■' ^ ‘ ^ ^ ^ ^ ^ *. Ijl^ 


-iji 


L^ 


C-5 


4_ij-aj 5jj jJI 


4JajftLJ1 i ^jTK~n 3,:yj*,*ijg .^L<uuu4 yscJ t Jju i Jii^L^^ 

Cj. -.’!■] 1 ^ ■ ■ ■■-' i . ..Vl^ ^ j 4 -^tl t*tl I A *1 t 4 >.* . ..I ^ |5 ‘ ‘ * “J 

Lib I j"**- ^ ^j.x ^ ■ ■■ Oj>«j 4jLd1^1 

4.j^ At ^jL^I i-jrtj fjl LI^JlA JLdJ 

^1 f-j 4 ^ ^ ^ j.^e_jJ1 IjlA ^ i jt ^*i*U tij jj; 1 j l5"Tl J “ . 11 

jI■ t 5 ^j j *: -^Vl ^ -w (Jj-^ t“tl A[ ^1 j .". ‘.j L^ 

^j 4"LT ^ ^^ kiJLijb (jl (_^| 3 >^Lj^V1 jJL>ij^ . ^ -^ " ... 11 ."il J !t 

jJe^l 4.4^3 1 Jl^ i^WtV ttj ^JuixlJI {j\j 

■ ^"tl C-J-aL^o ULLLa^ . 5 > \\ .^“ aVI ^ t^Ml 4_^_>'^ d" 




CjLj.xSLI 1 4 iL*»l-a Ofaxlj Lxj .i"il aM *. -^Vl ^JlA 

J cJi^ *i I tij i^jLjlilJI (j\j 5 jljL-oJ 1 cjLbM * 

4jl lJljJISIjJ aJuaj 4j 'tl i^jLolAlil 

^LIj} 1 a \1 rt A 3jL_u IjLj-^t ^ULI (lA^ o^ i^Jla ■' jg * ■ * 

) ^Jl>J| 1 jjL>Jl ( LLA i^jJi • 1 1 ^JI jJ ■ ^ ~ . ■■ 11 ^LojjVi Jj[^^_iJI 

^ t-^I J" ^t 41 jLa oLl. 4 -S> (jA~^ iLiJa-i1 t[A-g-Ti. i~i‘j t~< 1 S~!t 
(jj i((^^LlA1)) ^JLA LjJ Lx^^ ^ 

. JuJul frt U I ) '^l L^ij.jibj V iCijlrK 


S* J^^l jLx^l Ij^ ..^XiiA^.ll Jlxll 

^ J ^ ^ J ^^^ "aVI * ^ t Vj (oL^ 

(^jXl < ijli mII oijlur (Jtjj * 1 jjd" 1 1II4 

(Jj-L^jl! J ■ ^ L 7 ^ d ^ r .."X ^ j-^ 

jj) Cr^ JLJU ‘ .j^r.!1 Lj'wjtj /C" 1 

^L_c. ^jx *(Ji5^ JLxl jL(x i jui-l (jjj ^~i >■ Mj 1 3 ~ <M a 

.jlJtJl ^I^JLj iLuajI iljjj[^ CjLj^j^jjJL^I 




















4 j f A]1 Lilij L^Ilj Jl^ 0^ ol— u^IjJlII OlL^i^ 

I t.i n I ^^J.J>• I <.a3 «Lj ^ 1 (Jjj-"i-iJI ^ ^ l—uJ I 4-j.tJojVi I 

4 f^ t^ V "ill fr 1 j.g jCJ 1 *li L^^] (j^Lj ji><n 

(Jj(^^iaJl SLJuj (_^| 4 1 Alii 11^ : jLiJI^ ^ 4-4J ^jl 

4.1^1)) (j^ 3^-^^ Ijr^! 4 1 milLj Lja! iU^LsblsJI VI 

LUjJl (j) cIjLjL^I I ^ iC. 1—**u ((4.a.^L^Vl 

La 4 j 4 ^ i 1^1 I jj i^j^jjLLL tjUK dj-jy^ jL^Vt ' ■ ^ JlI^. 3Ji^-:^^I 

I»V1 JJ) V i^ll 4 j 4 ^ j-aJlij 3.J-^ jLiJl (_jl^ 4^L>. jj_3e_a-(3 4 xj Jil^tl 

«—L tfLiLi 4 __la.llJJL 3L>«JI Ly^ ~ I tl 4 JJL 9 JI 

4jL 4 C. tLiiajI 11 j I M j^j IjJ-^ ^j-aSJLt JLiuJ ^^>iU ^LLjlIIj l^j,"X illj 3jtj.:>Jl 

tLJlilJI 4jjjJa-AJI SjlII ilaa'Hi 3^ >4r.Vl ^1 4^j^ Lt^ * 

fijjt ^t ^LkJI ciiVL^Jt * ^jl^i jU jl^ C7^ u«Ji.j ^LJLj 

lJuI^Lj-jo jL^ Lr^ i<^lj 4 JjL u ijA 4_^Lc 4 t 1 n ) 4jj_ua— 4 JI jtjJll 

•jJjj L^L^ i(^tI kLLq jj c^l ^ ~^‘'^.* ^ * (K.onclcns4t) 

i-LH I Mill ;^| u'ij t* Jr> uA t jl Lai 51 juil 4 .j_ujI-IJLI jj Sr i^W 

(Kohienwasserstoffmolekiile) 4 ^j^jjjl^1 ^ 




J> 




* jLlII 1 ^if 1 i^tu^ iM 3^ 5jL 11 dJuA ^jJ 4JL?iiJI ^JlA 

L^J) *t "** * 4j ^j^l£lll 4 j I TLc (jl :jjb IjuA i^yljLja^ 


jl 4^ju5-iJt c_xAuljjJ1 3-^^3^ (j^ 3^^^' LliLlA ^1 L 4 JJ • jLsJlj 3 jL^" *^^ 5jJjJLI 

jLu jLJI jlm La L^L^ ijj (j^ L7^! ^j)^<0 ( <<wljjJI ^jla ^3 ^ 

JLX.I inU 3^^—^^ JJ-^ * ^ j ‘tr y t- j tij 1 V ^ * .^Jj_ILJ! 3-^-^^ 

4 4 '? -^ (j-a j-Lu£>1 (jIo jVl jA£. 4 4. '^ ^ (j! 1-4^ ‘ ijM- 

•«dij 4 f^yl$L^ 3^ LLaj t i?y 4 ^j.SL_uj 4.j| ^1 tj^^xiiSL jj^j^l t II 

La Ijjj) . 4..uaj«5Ji 4J ^Lj LIL>> .^JualL-uii 4 j^ IjJ 

^j^lSLIl 3ji>^^-^^ iCjVL>JI ^j-a j-jjill j '*'’‘^ i^LoJa 1 jla 

CjIjj^L ^^LaVl JlaL^u Jl£ LLo j-A^JI ^1 • LuajI 4-La 3*^ ' 

IjlIj 44.^1x. 4 t tu i 1 4Jj jI i-Laj t u-^ 11 jLtil «j^5 "n (,^J 3j3^^^ 

- 1 jLVI jLc jl 3^LuJi jUiJL <,4 1 IIt 4u\j^ 


iJSLfcii»j ^ j*3 J 4 -^Li I n jljLI 3L**»' j1 r'j ■*^ ■ ■• 3jl—<a :(l^UrnUS) JLildl (*) 

• J . JjQ I ^ I n t ^_>J 1 





1 ^“»J ,jl tl>5^ j lUll jLiJl fjja Vl s-j-^l tj' 

(Wassersloff-Sulfiden) (j^ d\y^ lIjLu;^ 

jLiJI Jist^ ^ 3 ^ oJLIa (jl Vi . Liaji (Stickstoff) Lr^_a>^ij (Helium) 

Jj ‘ ■ ■■ L^-uiju I—1 tj ^n j—^ ‘ . .^ A 1 'ic ^^Ijji 

J—j iM ^1 \ —^—0-3 ^j-oSLj (^jJI jl—iJl < I Qj)^~n ijl HI 

(Schwefelwasserstoffgas) ji^- ^(Kohlendioxid) 

4_^L^».jSL!i jl^l * *i ■ ■■ * (.^1 t .jLn ijL.4_c 

,^LHI jl—idl ^jl f Ml I cr^l l"iI y[ ~*^yi 4 

^llJLI jl^ 4 j4^ •>- aJJt L^L_o~-^Vt V t44,.vll 

4j 4^ jUDI ..Ij ^1 >^fll 1^1 1 4tJ^ uiiJjJ J-^VI 4^J m"!)! iLiJL^e^ . Jl 4**14 wjU 

. Ji^l (J^ij (_yJj 4 ir.dd^ jL*JL 1 jliilj ^J-li jLi-ll 


»l 4 


**uil Jl4 tl ^1jA.“ ...I 

1 oL^j—:^ jj 4jt I n ‘ iJj^Ji-jJLj SjjLS—o ^ ■ ■■ jj jl—kJI ^^^-5c_x-i-uJ 
^ ojLajVI ^ ^ 4jl3 IjJ (kleinere Molekiire) 


4^j -4^Ji f^jja I Jl->. «L^Lc. ^ . . - t j^lj^ ■*-" ■ -1 ^ ^ ~ L il . . ..Vl 

tj-x t4j| Vj . ^4 I 4^ li J-4-:sE--4 (j-o '/A* j-stJ SjLjlII J2 '*<!! 4jjj-_im 
frlL\^ ^1 ~l *» J 4jl^ (_^LjJLjJ j <i“i !l 4 -j.^Ij 

^jJ-SfeJiJll 4_4-LlaJi ^ f^jji (^1 JlH>J1 j ‘ 

4 J 1 Irk 4 J1 fjioLi-li ^ 1^ ‘ “ Ct ^ " A g. jlj—n "<_i^Lt 

.(Permafrost) 5^ii4?-11i 

V“i <<(V1 5jjli J 7i "sl J 11*1 t ■ jkj V~ (tij jl-»JI 

(^^^UJI 4, J i,.i. A ■■ ' ,X- -^J! b (^jJI f^A LSjUtaulj I , Lif^G jSu 

^l^^eJLudi 4i^jdl jiLuiXi (_Ji 4..i„fa<iiJLj 4H| LlLu 3^ i^jJi ^ «•>' 
^Ij-seJu-uVl JjLA^ J-l«4> ^1 JlHI jLkll ^jJcIL»-uV (SjLc. 

0^ VI . ^1 < ii’i A JSCJ J ^ * Jufcj (^1 JL3 

jLiJi Jj)4 "V t—alj n i 1)1 ciILl^ (J-*^ <uj JI-^>J1 ^Ij 

^1—l-<HIj ^ J iC ~11 I “IIjjU." \\ 4-" jLJdi ^J 'i4__c.j_uJi 

3j_ALla jl-^l LiJj^ iul dS~Tl J I "i a"tj (ljub .^j.ii^mij ^jLua.l^VI 




























jiAf 


fiLjujVl 4 i-hull Jj) 4,^ jjLJt-Hj jLiJI tjV llLJIij ^jLc. 

t^^LjtJI 1 1 jl^L^ < ii j < u o' Cr^ t • LuajI 

42>5-JLi ^LIj^I Jj a -c ^j-4 i_SLLJl (jpS-^ (jl t^] 

jLaJI J>i->. 3JU- ^ Oi ^j Ji 'wj li ljub L7^-^ * 1 J J J > 

OjL^ 1 * Q-J'"‘■^ Olj^ i 4.U C OjIj 4 Ag.^ H-t <il t^j-o-iSUi 

LLL>> «Lc^.4u -1 ^ ij... jLJJt o^ j-aVLs t(Jlj>JI 

(^jjl i^j j i .ull ^j-0 Cy^-^' (_jJj jLiJl (_y3 ilai-uaJl (j^a-iic-lj 

«^Jtf>i!l 4 tf (ONJUJ 

4.aLa 3jl)Jl_>> 4^Lc Jjl ^—a (_yJI ‘^j>.L>Jl CjVL_>J 1 ^jJa-AJ 

3jjjJ1 liujL^ cJu^ijSLtl ^j.ja ■■■VI * _._u" 4-:wjj 

Jrt *>- ' ‘ j I j ti) jL-iJI tj^-d >» ^i.$l JaJj • tj5v d < f j— wjLj 

. 1 4 tit i-iij-ili-ul Ji:>Jl lj- 4 ^ ‘.oJJj jubLi iUrengoy 

✓ 

^ juij i ^ ^A^ cr^ t-iUj (.r^ 

a .^tl 4_^i-d.jx1 4 _j_4SLI1 oij ^ ^ O^ olj ^ 

OljJj-uJl (_^J . jlj—dJlu-uLj ^LIjVI LiUj St-J_i-u 5 U 

^1^ V ~i Itti 4 jl ft T . (3' j * ** >1 ( 1! jLiJI ^O^ 

ljuk .5 Jl3jJL 1 jLiil \-i^ o' cr^ t4Jjs Jj V VLj 

^LdjjV VLfti ^'L^Lc. q\£ 3 "^ t* »<ii'»T 4 Ij^lLa ij^li p o'-P t^jj-LAJl 

*O^J^^ jeJ^j_u (_^-iCr jljIL>.Vt 4j^jJ 

4^ 1 lLU jj '—Cy^! ^ tljVL^Jl (j-4 ty^J 

* a^ H “ 11 ' -Vl 4_tlx_c (j- 1 jp-Ti-i!i 3^" (J^'^ u^Ji-uaJl 5 jIj^ 

JdLd3->>'^lj 4iU.jiXI 4^4^ 34 ^ 3 -^ t 4j4i^ 44..d£^.^i dll^ 1 3 .^4.JJ (Jj V 

. J-ojJl * ij iUl 4^LJI jLiJl 4.Ju^JaJI aJJb .4^lj L^j 

4iaL^ djLa jLitJl ^ '^'" O^ Cy^ LlLut 4_4J 

V1 . 4^Lj 3-^(.y^ (J^' 3 '*“ J ' n ' n j ' ■■ V 4dt_)^^ 

4ijLfa4J djLa (_^l jLiJl (Jj^yo 4 jl a r 3 ' 4jJa^jL-4 (JAajj ;^jJI j-aV1 3 I 

juLJj . j Lil I a ■ . ^“X 1 1 4^ LL^ 1 ^ LI I (^y3 V * V ) 3 ~ “■ 1 p ~ 1 

d Ai* A ^jjl (3 * jLiil tj-dj ^ " J' - 4-jJ.4-Ail dJUb 3 ^ ^"1 i I 3 ' 

4_i..i_uJjLJ . 3_.v>JI t". -^1 ^ '\ 0 ^ I Ju>. a A «a 3JIj-^ J>iJ^ 4 J jLc. 




\SJ^^ ^ (aJbJI j^jj |5^ ^^\ ^1 


^JJt \ '%'“( I n iJllLlI ^Jji III ‘ ^ ,‘^JJ 3 > L *» *i I i oLV^t 

;^jJ Laj I \ t til ^ 1 ti ij *w (^1 . ,li j* I 1 cli^J 

^L*JI ^j-jo jLiJl Juj^ilJ <L>*liLl SjU^jJI <lijn)^i _ i^jL^ ^^ylai Tcwl IjlI^ 
4 i^\j-a'^\ 3j_s&jJLI cjLjV^I ^1 Lu^Li 5jL»iyi jjl^^ 4_Ll!_j .^_^^jL>J1 
jLiiJI \ 4 .1 i^ ■jQ,.,3,.a 4 jLII Ju>-lj j),r>tj LaJL>- 

.(LNG) JSLJl 

jliJI 

3j^.i«0 ^ 1 JL -=t.j_Ljjl Ljjjl Lo Ijl ‘>4^ ‘U^! mVi (J^ ii) jLiJl 

i4-ijljLl1 4 j^-3j LJLc. ((^^^J_;e-i» -^Lc, ^~... 

j| >«< A jU ,^l rt 4 jl ^ r- ^1 J ,11 4 A\C fl J 3i I 4 f 4 1 j ^ jJj) K") 4 j^L>. 

3^^ ^ ^ iJj ^ ^ ^ i 4J^ 4 A f* \ J13 ^ tx • 11 4_4!SL! 1 ^I 

3 I—4jl ^ 1 jjlj I 4^ . ."■ ^cIL%j ^jj-JlII jJaLi^ >j c j \L^II 

, 4_LjLa 

llUj^ 11 3jujlJu 4j".-^“t t Jl^^j-i V ^jJI 

L^UVl L i_LujJl CjLlLo^. 1 I * ijU.3ju 4j^ jjV 

t ^ " (jiJl 4 _^^L_jiJ1 lLiL-iJLi t rt ^ "" jL-sJI ^ IJ) ■ t ijLJlU 4J_dLiJ1 

^1 tt 4 1^" ^Lil! 4 _l1.Lc i3>-*-“ Lilli Jl ijlSwoVL («J Lia . (ji-3E_j_liLj 
4 . ii<^l ^ 1 ^_i_ui cjLiilj Ijl£La^ i^LaJI 3 jlj 1—uJl jLt-i-uVI 3 jlj>-^ (La jl>> 

4_^ (j 1 ^ ■ " " \ 1 Asjv ^Li ^ . I Jl) J^-il LL) L_kJ 4Jj 1 lI-a AdL^ JJ ■ ■■" 3 J \ •”. A 

(*lj (.i*\ 11 i^A 3.1 "1 all 4-ALa_iUl L>J 1 LLa^ ^_yj3 J I ^ 

5^^_j_i£jl jLLll Jj_4->. ^1 ,ILJ.4^ iLI 4Cj .^.> il-U^ ^j 

lJ Lilt (9 jut 3^ J .1 1 (,, j.jj LV i Lj u-u L>> >. l,-t.i3J I ^ Lamum^ L^l I 

yJ ^ " ...M jL-lILj jAAI 4L fl .4 JiUJ 3 ^^^_i_Lud i-~'t C 1 

3.aj^ L j I ( WI . ^Jj • A Ji)L£Li_iIi ^^Lc .1 (4^jJIn^ 1 |J^^__3_j>«J 1 

.4j^_ij_uJ Jjj I (_ 3 ^j lU-iiijVl jj^jiiJl jLlafll l7^3 LJljj_t^i j_3-3j 

I 4 JjId JU_^ i ^ fj'tL I 4^ I Ml JUo tjVI (_jl>- iSj^ ‘(J^ ^L*J1 [S3~‘* “Lr^J 

(5JLA t 4 1^ 1 (jl jjt Aa^iLLl^ (< ilUTI Cr^! (J"4l! ^^li-Aj'j^ A Y 

. 4_lJ •■"■ 1 1 LSL^^J-A I t I 4^ I .^. 11 









































i-Tt ^^ ^ (^1 ^ iII1 |JL->Jt ojL^ ^ ^ 

.^Jj^io Jl^I JlLo ^ * J^^^ ^l-V Vi t iiLj oIjlj Jl^ 3jlVjJL1 

oL^^Lul i£Lli jl-a-11 L“^_l_L">"i__..J1 i -I^ ^ 

* V 1 ‘ . ..Tl OjLJ^t •*■" ■ t~lV 1* A (1>^ ^ £l ^ 

OjIj^ « J,,JtJ ^iJ l,^\ I lU *.,< J. 5 M U 1*^ 

jLiJi jLj^ (^j-a *jLiJI (_-JJaJ1 ^Lj_4u»V ^.il* Sjul^^jj 

,3^ (_3 ^ ‘^'*~> Cj-iI^ (,7^1 4 J i ^j-X j. j "X \ 4.a^Lu| (J 3 I ^c_i_i^l 5 Ju Jlj^I 
4_4j I 1 I 4 r, i I Ml n Q t J1 <; "t I ud Ll^ VjJt ^j-A . Cj Ijj i' -■ 

CjIjVjJI ^ ^ ^ * **■ “ 11 oIjVjJI jLjkJI 4_::^L>JI JL-i-u 

L) 4^jl ii 4 t4 a A ill 

. 3 JlJu ^ 4^^ i.uj 


\l_iJl r'Lijl 


J 


i! 



*tUnji • 11 ^ 


ij-j^ *(^~u I tu L^l rti I iu.t tj 1 11 Edwin Drake ^jl (3^ 
3_uj^ Reimer Peters (_jjUVi ^ ^ -*■ “d l 4^j \A0"l 

jLjd'j dl Jjl L^Ul Jl A M. o qljJl Dithmarschen 

. cLILj jA* 4jJjL5t-fl (3 Lj_<-u LiUjj iHeide ^ 

.4iL^l ^ UU "I* Jutj VI Jl^\ of V! 

Groningen 4 Jjjl-q o^ t-jO“_Ulj 4 S-U '^a q~ c ^ 

(_yl£. “a-j 1 JlA ol^ Jl^ 1 fjJUjf (_^ 3j) Lr^ 

jl Jj! CjI^I mi" ^Vi cJJb jjj . jLiJI i^jja t < a j-^1a jL^La T • * • LjO 

(jJl t^jdl j—«Vl t II * a ^ 'a- j (_j-l£. a g ^i^ !I jLiJI |»l JlVJL-ljjI 


-V fcuI ^ j ^^i jGd 1 i_j f -'dJ ^Jt ^ 4-^j ^ ...**« A ijU>^ ij 

4ai.^JLl1 Af 4_i^lj o^ Ct^ dt^ 

4 —LJi 3^ ^-oiTi 4.-^>—4 4__|_4-^ldVt ^L^JLlj 3f f 

1 ^ J f—^ W 4 j t O-A l^-J f ^ 3 ^ 3 ^ *^3 ‘ ^ 

jLiJi o-a t ft^a J-‘-^ ji ji^ L-aJf ^ ’\ (jyl^ ‘ io_AljJI 

i_^j-jw Jl£ 4j| jjb 4"!i^-K^>La jJL-:^ l^ildl j-^oVl ^jl Vj *4_^jjVi SjLaJl 3^ T ^ 





L^ ^ ' JL^ «Lji (^1 ic-ut^L^ jLj' ^ 1—aVI V Jy3t? ^ ^"■ ■ 

^L^l (jl Laj^ *0^1 (_r^ L_fl_iiuSLi,l jUi-ll > rt 1*^ 1 ^j-4 

^_,JLLj- 1>>V1 I jj t^JU.l'^li CjL^I mi‘~I^VI <3>^ 4^^V~ <aU 

" - ■■! ^JJ '' "J « 4—^uaU, 1 S^LTjf. ^ ■' -^ lIjI^'lchU 

Ljjjl JjjJLmU LjJL>>J . > ,<,t ^ 4 J-IL« jLjLa T 0 * ^ Li.^ jUJI 

(jjQ 11 ,1 1 ^ <1 ^ * t jLiJl ^ ig ‘^ hr.Vl 

:l ^ ^ •" IjuJ^^-^ tJ^J^ |»1—SJLI (_^ >^'3 1 j t Kjj 

^1 ^\ 4 > i.iiTL Groningen ilijufl Ja jnII ,ji£. 1 j ..■ 


1JL^ 


jLiJi ~ ~'j 5 jaL-^ ^ ^ ■ " ■ ^- IjlUj_A ^jl * j^— 

jsvjJi (ji ‘j^ lIj ij ' ■ ■■ t ^ 4^ftnjJ I Laj J 1 

. jUiJJ L^^JL.u:^ '^" ^1 i n ^ ^ ^ t “ j Ml 4j)l ^1 


O^Jm^ ^ j j^^i j^—‘"• ^ JL^ 


4.^ j L7^ * 


t ^ ^ I 3 Ju ■Lj*J I lIj Ld l_JuJL^ V t ^t-s" . .. t lZj Lj.a£L)^ J i . .." d 

iL^L^j^ C 7 ^ (ji-ftj-j-uf \Jut i^jja . cj iJa 1 ajjt ^ 

. Llj_u^J Lolj ^J^jjjl LqI ^ aj I-L^n jLiJl Jj_^J_i_uJ Jjl ( ^ J * ‘ > (_)-iii^ 

, V I .I t 4 31 t"i U 3j.^aSLll L^JLalj ijjjj' <L:v^^ jj)l^ 111 ^JS^ 

^ *j ■ ^^ 1 jLiiJI w *J^^^ 

djL^ L^ 1 , .t a j^^SLl ^1 ■■ 4 4 _} j S/1 1 1 I I 

.^|_rU-i-uJl 3 JuJLC. *> J 3^- j^JLfl ^^;ric jLiJ^ LT^ ^ALaJ 1 I i7il 
iJ^l^jtJi uT-i^ L LT^ (..AL^t ^Ll^I ajL^ 3jJ3*4 

4_l4 ijILxIj i^jJI ^4 JX::>JLj 1 ^ 3 ^ aJJt ,J-A . 

L^^rwl^ 4JL>JL 4^j t t",i ^L:tj 4 Ljjijij' Ll± o' JA't'»JLI 

.(^^JUuIaJI 3^1 Cy^ Ju^ 4 _uui1IIj 4^£[j^V1 3j.a:jJLI oLV^t 

idO^I L I 44^1jJ1 ,‘,' j'“ ijJ ^ 3 >^ 3 ^~^^ ^-t-Att J iu jJ^ . 

> oj-1^ ijJ4-1 i-Lt ,-»J\ I I Jl^ ^ j S 3 I J \ t-» 11 4x.j.j_uJ Li 1 j 

^j.>a cr^' 0^^^ I m 3 VjJ Jul3-Jjo j-:tj ^_yl£. jjjijaLij Ljjjjl oj - 

4—lif^ 1 11 ^I faij 1 fA' *i ‘'' i,y^ 1^41 ‘ •' *^ ij Cy^ * A 4^it ^ 3 ^ 1 —i_d 

-s- ^IjlIjJI ajiJt J < 1 > ^ * J ijLftJI (_Ai^l 4 LiJ\jl 43 LAD 4-?&AjJL1 

. 3 i * i' 1 4 . i I ^**1 






































S4_ajL 2J1 ^ 5 j i 1 -tJI 4 —^3 - 

,t A.^~\ 4^LLli ^j ■ ^^^Cr^ Stfdjrt"*- ' ■■ 

V !lui.uVl < d^tL£[^ i^j-j>.| 4 y "wLj (j-aj 11 ^ j!! Jj_t-(3jJl 5 • .^ > (4_j_>.Lj 

UJ^^~ ‘» 1=^1 (cLIa-aLJI 

ur^t- «j—jJI (^J Ml U N.U..V ..tJ! tiJLi-A ijf^3 

4 L^ tjj I ^ L.^ * " ' '^ * 1■ .1^ ^ j ^ < IITI ^ t ■ * ' « ^ ! 3LiJ 1 ^ 1 -LAu 


J.^_U I 


kIjLiL>-L^I J ‘ ^jJLxjj • jL-^ ilyi 1 ^ j 4 y\ 

L«l . Ju^Jl (jJj ^ jj iLjI 1 U'v. Jl^ (_yJj 4_^ljJlj Jul^I U^^! 

Ijl^ 4(jLjL^I (.iJJjL^j • 4^4 ''JlP' “^3^^ LbjU^L) 4.2e-u ^ji.1 aJI 

(^^-uoLill jj.4 < J 11^11 jLiJI 4 “i L>^J:? U^ ^ 

i^_ya \ 1n jULlI (J-Lii U-j^Lj^l (J1 jI£Lj.^ dJLC. jJL .U <jJLLaj 
J i c t4^1j jl^ .l->U>^tl ^^ Ju>.|j . ^3dJL)~^ 

. OJj-JeJlJI 4»JVJ (^1 1^1 4«_^ 1 > 4 ^ ^ LiL^ I 

^Jjj_>o i-^ 4 -fl i__fl JL^I ^ ^ L ■ ■"■" I cLLa.^ I a Jub i3^3 J^ ^ ^^^ ^ ^ ~"j 

.4_^L(JI Jj-J-II (jJa J^-l^LI^JLi-uJLI ,_jJj jjJl-usJIU t 4a 4 JjL4-ij 5jLa jLiJl 
^ ^ 'J ' ■ ^ >J J ■ ■■ 4^i ^ ^ ..UU-^tl ^ i ^ 1 ^ tA% itl cjJLl a| L^ 

j ^ t>. (t ' ij ^ ^ V 4 ^' ■■' LaJa I (3 3^ J ^ ^ ^ ^ L^ ^ ‘ ^ I Cy^3 

CjLiV^I ^ ^ 1 ti •“ djulj^ill jJ^l—ifliJLI 44_LJ>.Lj fj-a ' 4 ^ t' Ijl^ 

4_J.^U (J-AJ 4 jUlII i^jjA i ^ \ . .. ^^1 ^ • . ..' L7~^3 4-jS^^^^- 4^I ^ ^ t i 

jL-iJl_5 _ 1 I 4 ^jl i^jr^3 4_Lj_J1 4-_d_j_S-^Jl 4^^J_>-^ 

4 In ' 4 1 J1 i 4 J ^1 ^1—1^ V 3^ J clJ! J) Lm j-La i nl 4._iSLj^^^^) 

^ U"j 1.4 4.1 ^3 * ^L*^ n <.4..^.but.]! ^3 ^L>J,Ij ij^l^ 

Lil^. .Ut t-> -LTl ^jub 3" -^" ■ ■• 4(3jj^^LjJl 4-11 ^L3 jVI 3^jl3 ^LlJI 

,4_1^ ljufc j-I^ <TI ^j >4 • >J . Lj Ci"i JSLj gj J ■ -A ^4 . 

4,a 4 jLfl^l jL_iJl tj' 1—l>a^ t ^ 4^4" (JjVj LiJLufe 

4>JL)bL^^ ^ 4 ^ ^.yjj ^ ^ ^ * 4 L^ £ ^3^ ' ' ' 4-jj 1—4—iluJ 1 4 I 

^ Ljl! I ^ Imil 1 ^ ^ ^ Juft ^ J L 4 ljl 4jLjiJLj Ljftjji^^ 

1j| ■ p^ 4 "■ '4 J- 4 ^^"1 \ 1 ijljjftLj 4 LiJL>> 3juLj_uJI oVjulJLLj 





* J .‘ ^^' jL-i-U ^LLi^L^ .aJ^ ll!^ ^ "i < nVl CjVjul^ aljl 


L 4 


Lj^j^I j, ^ ~ i 1 .1 jJ^ \ 4j^Lj c a tjr^* * ‘t^ 

^ d d l:t^^ ^ ^ ’■■ ^1 ^IL 4_4jl—^1 4 IjlSlI lIjIj) null (jj jja r. 

L^]1 ^_j_4_>JI Jl^ Ld I a -V Ii oLt^^l 

t. ^ lin \I ^LiJI jjj tjl *(**3—(jr^ ^j-JtLLxb 

j .1 a ijLiJl ^lj-Jtj-Ljjl ^1 1 j, i ill j-J. 1,1 r. ^■iu 

1 Jufc (3 ^L-(-u ,_yj3 V • Y • ^L-5 lII Jj, I "K 

. I_* j) * ^ ‘ ^ f i Luaj I 14 J l>3 ^ ■ j ‘ ^ ^ 1 j LtJ L 3 . ^ ^ 

• t it^n jlJiJI (jL> jJI (.il^^i ^L^T ‘ ■ >1 Llib 

.4^L^J1 ^1 4^L>J1 jlu ,_y^ ^LL* t^Vl ^ ‘^ 


u! J '*' ‘(jr* 


^,uli"ill j^jUUl 

. ^ J ^ Jj 1 ^ ■ J . U> 11 L LiJn i I ..jLiil 4. I fau-flljj 

oLijlSUl jt_4jj_*aj (J-*-^ jLtJl (jjj I uj ^j^ qU ^ Lillj 

4 -)j.lia-tJI 3 jLLI ■ ^^ 4 i"v. jLjlII \jjb (bio gen). 4 ^LiJJi 

c-dJl ^ 1 ^ 4^1 i>JU>. (jr^! -^1 Ij jl -a* ill dJj^jJLl 

JjVI ^UJII ^ jlJiJJ lJ 9 ^'L>.^ . o L^j-ujJ L) ^ d ^ 

"*JI ^L_lJI a I_j • iJI CVl ^JuLuiJI 3 jl^^_>Ji (Jjl—dJ 

j^LdJLI »ll S^m iSj .‘^^ iu d" 11 jAiij(biogen) 

jLd-cVl 5 jljL-uJI 5 jI^^_>JI iJj>-ij ^LiJl ^jx. jLi-II 1 -j-a Jj n^j 

(unterschiedlichc 4 ^j_^l 4 jLj^SLd ^ tj •.M 

SjuL^l Jjd!iU 4 . 1 ..Jl 3 U. 4 "") jj lisolope Zusammen.setzung) 

j-uIlUj Jj 14 J!t„j,j>t 43 ^LwwO V jLaJI U^J 

Lft l U 4 olr^ cr^l ^ * -»-u'J d -wi ... a 

J li I 11 " ^ I ^ 'TT . J I ^LjVI ^ d ^ii,l I 4 1 J Tr" hitl ^ i'uJ 

lIjI^ 1^^_>.1 i^JLtJ LdJjj 4 ^ i III “>• jJqI V—a IjUJIoL^ 

rt d L7^ ^JLC ^Ljl!) Cj'^L>JI 4.a^L^ 

L^ llslj .m "i!i IjlA id ^ d ><ll ^ 3 ^ 4 *< «uLlJl 3’^-LaJ1 <Zi\ j d^ 3 T *" 






































JOAJ ij 


\[1S\ 






«l^LL^I ^ rt '>ii!l ia (J^4->> i"*"*- j 1^1 j^jl^*i nt \ ^ Ll& 

. jUkJI t—j-uo L 4 4^L(.ii< j>Lfll 0<jjt 

0 -* ‘-^^J ij-laLim oJJt (^jLalJ 5 j_l^ (J'-^J \lx^ 

ojL^ . J.2^>JIj 4U,.ji,>*Ii 4.5Li,m vijjb^ij <Ljl^j^\ 

^j-SJ ‘.(_^j_j.j>JI jL_iJl (j-^ 1^j t*? Ij If^lj~ 'wl ^L*JI (_y^ ^jU |cic o^ 

1 Lr^ j"i>»Vl Iju^ Mij JL^I V 

4^jJ ij-jiXjL^ tjLA j4 j-<‘u‘iij iIjLx4-^%ail 4 .^^Lc (jL-d (jl i^iJl 

- tx < 1 i ^ lAniiU (_^ La^ a^ (j^ V 


^ ^LioXI jlc Jj)w*^"k ll-j^ftVtU jULil 

(JjLl^^ (j^ 4 Lj isi J-& ^‘:r- all ^qj^LLo (jl \jU jLA (j| 

^c.st.dJ1 \ ‘ ‘ 4Jja J,‘ ^ <“*1 J ^ L7^ t(^ Jl— lL^-l! 1 ^ jLiJI 

|«jxLlJLf (_^ ^ n *^1 i.ij^1^^£Ll1 4^^L^ (jl (^1 LIaLa 2>jLu^1 jJl^o^ .1 

ail ^^£JLl 4_^j.^1 4 j i J1 ^^"1 ij . jULlI I Juft (_^| I ^ ‘-‘' ^ 
j ‘“*1 j LlALa J-:k^ jl-^^ O^ a ^ ^ rt !l dJA (_j It'ij ijUJI 

Jj (j^L^lXi (^^ CjLjoL^I (^^lil ^"*1 ^ >|Ctl I 4jjL2_« 

IjA (3 ^ A i=J^I jUJI ^ 

ajA jL^J ‘(Jl^l (Jjj 1 11 (jyl^ (J5^ Cy* (j^d-^Tl 

JL>J1 (_^-A Lo-Sj * 4-a-jji^j j^—-^ " ■ --t L7^ (jj^j "‘ 

tii * ^ ■ ^**■" 'a t t jl^"!l CjL_i-uj^^JJ1 4_j-iJL^ (^I ^ I ... itl > 

(*< Tr I JA 4 a, iTT- "ili CjLjV^I (jl Hj . JuJU^l (jjLj^Lj 

(^^^A t^a! 1 ^oJi^LLa i^jja (jlu^i ^Ij-iis^Luil t.*!-.^Ij^^laj ^LsJl (jljLL jA^l 

lLILIAj iljA .(j-IIdjJI ^^“i ftiU (jji^i (jr^! I (3 * >l-^ (j-a '/'^ (_^Ua>" 

^ (^j-^->J1 ^a' flIL 4 (3^l-i^ (j^ (j i~ jJLl jl—c (_7-i£i (Jj3 JI I oIjI^LqJ 

Ijii_j" "‘* (3^-^ Cy^ (jJaLLa 1 t(j^c-lI 'll Ly^ (J.^~.(.uj 

^-tr nil ^^^LLo (jjs 4_ii£. J 1 ^^ (^j-ll (jl"i jll QJ^J • .(ji-LAli^ 

^ (j t ^j-li I (j^4A <11 <nl 1 1J ^1 . I i Lj (jSu (J I n "1 i ti 11 jjjd 1 a (3 a IJj 


. jl 1 a" Ml 4 4 ^ 







i5j7l ^jI^aj (vJIaII |5^ ^1 ^1 


jL^oJl ^La^I ^ jUkJI 

(j-<o j_jjiSLi ^^JLco t jLiJI 1-^ i a CjLjj^^^; ^ ! (jl Laj 

jl il 11 1 j-l J_J^^ L ^'ua 

"<-* jjl lij}^**' ^ ‘ '■" (_7^1 ^ J ^1 ■ “ U ‘ ^ 1 1* * >-jLi^“LJ V iLiJ^jt JJ ^ .>^!l 

jya (^i rt.lU ^LaJI ^Lscjt ^ ^jyjQ alxjb 

‘. jUJi jpo 4 JjL* cjI^ (Schieferablagerungen) > i.»j:iH JaUII 

CjVL>. ^fab 1 oj (jl ,4 ^LjlJI CjVL^JI 1 1 tu V JjljJLl ^Jl^ (jt VJ 

_ jLiJI Ij-A 

ajL^ . i^kjL^ cLj^j^^Vl 3 jlsc_IJLI cjLVjJI ^ LJ^jt jl ^ .>>11 Ij^ 
jj Is il 1 (J 1 ii "i IIIU 4 j A 4>1 -ijj-ll l^J-A i It »"«jjl j-J-C. (j-^ (3^ 

• (_^ LftJ 1 1 LM 11 (_3^ 

^LiJl Jjljj.1 (i-LlsJ J^j-l-JI (_3! 4_jUJaJlj JUsJl LiU^J 
^1V jlS~ jUi JjljJLl ^lt*L i\ ^ jll «■ i A..uaJ 4_JL^1^t 

jLc^ ^ ^ ^ * 11 jJt ^1 j ^ ^ 1 ^ /ill ^Jub (^1 uJ . Loiajl 

4-n—i a-t.ll jl_rr .Jl (j I (^3^ A-iTiH oL £. Jl-^-uuiJJ - ^ j > ^ 11 


4_u^__t«jJl (j^A_3 . jl—iJLj 4 j i r ^tl 4_jj-j 

i—flj-LaJI ^j_A (-^.j_>JLI ^L>- 4_Ji^l^l Aj—Lj^l 

(j I 3 ^ 1 i-j-^ 5 1 • 4 .j-c£Lj 1 d J ^j 1^ J JI jl3. ^ ( 31 ^ ^ 3 J ,*"‘ 

i-!^l t^* i^lJ 1 JLJ.JLJJ i&^3^1 JLdU 

(jl jj^ iljub .jjjJl 4 rtj til J1 '»• 111 jj_4 jLiJl ^1^ S.~ . ,.1 

. )l .A / djiju (_^^1 4_^LU1 j^l 1 A "v 1—i-i-uLLa 3^**^"* 

1 .AjS. ■"! lIjL»J_*- 4-a (_yi^ Lj U t A ^ljj6j_<_«lj 




(Lllj^LiOLlVl ^J^LuJ 1 i^JLiJ-A-iJl jLilJl I l'i3 ,* .* ‘ “ ^ (^—‘ 11 <—4^1 IxUaJ. 1 (j^ 


. 5 3>^ Lr^ 




c 


^1 


cZjLj) 1 ^ jl-j^l ^3 ^ ~ ' ol jl or, t iLuajI ■ d J . U S11 a ^l^'.ll 

^_^^1 4 J J i 11 Jj) J all fj^ JuJ-tll uIILL^ (jl ljub ^1 lJlo^I . L^j (jl iiij V 
• <j a t \1 .^“aVI ^ ■ 11 CjLlI^j ^j^mi fiJJt ^Ljo^ ^ 1^ J Q 

<jJ I—L^ 4_i^ L^J I Jj 1^3^ ^ ^ 1 ^ (_^-A_(ia-i ^j^ lII Lljb jj.uLjJ-d 1 4j^ I jLJb i^j£. 1^ * 11 

. 4-u 4^I cit jjw (j^ J 4^^4-<bt 




































- ^ ^1—>Ji 4-^1 ^ (u!l 5 1^ <v ■» "i U LT^l 1-uJj Ij LxI 

Li^_a .^jloLiJLl j 1 ^ jijlj_a 4-4J tjl tLjfj L^^“) Vl 

jj •n i L^J!q_c, jlJa (Formationen) 4 j <>tjl oU^Cl a 

* ^ ^ LLA . 3 JLt Jl^ ^J-:^ C7^ ^ ^ ^ 4 'Sj .^ *. 11 \^ j '■«" 11 

fc.Z*.*.'4jLa 4 ,_^la^jV1 Oj I m 3 H (jyLc. 4, a-j-IHaJ \ 4jJljIj^1 (JuSLII ir* ^ 

. L-v j ^4_£[jlj tJjij_j__Jl 4_>Jl_uiaJl jaVl jj 

jjlc. I I Juft . ^ Lljft 4u^ LftJ 1 I 3 \ liiu 4.1 I i uTliO^ P ^ 1 LLtl 11 

4 1^1 ^1 3Jl. 4—seJiJLi Lr^ 4ujLJiJl ^JL-ft JU>V til 

^LUl ^ ^ ^ ^ '**• < Jui ^'LlJ ^ 1 /.■ 4 t \ 1 1. I \-^ j ji^ I 

^^JoLJiiJI 4JL^ juik^ iJj 3 ^>-^1 (jl ^1 «4 iM H I 

(Shtokmanov) " m. J3 'a- 4 (Jamal)JLuilj 4_i__jj 

La LT^ * 4jj»3j La t. i < .i"w Ijjft 

H Ii3 * . jUkll ^ u a jLjl a i—sVT X ^ ^ ' J i-Jjt (JV 

t(Groningen) jJ3 'v "t ^ a iLa ju>. t/_juftl j^j J^_>J1 Ijla i^^^ujc-a 



X • * l 5"^^ 4^LiJI CjLj-lj^^I dJuft 


jLLaljVl ^ 11 j I uj I jjft . 4_ct*jLJl jj_a ^^u-aj_l^ 1 • * , I • n (jl^La s-LLl 

4__i__>.LiJI ^j-a luJL_?e a jl iJl IjLJft ^ 1 j__5t_u_i_u 1 ^Ju-ij jjl (_^1 Llaj 

^ (jiu—aJJLI Jjl jJft jL^JJtl ^(JL^iJI OuL£^ La-^-a^ .3 t \i ~ aVl 

^ Inf.V1 L^ . 4 i a "i■'> a Jj^3 ^LjJI La cr^ ‘ ‘ ' ~< ■* J 

Jl-ju V j ^ 4 3 U i 11 ^jLjft Mill ^^1^1 i^jl_3JI (jua 

4 3i 11 a JlA 1 ^t ^ 1 1 lL!L lift j . JLj V1 < ■ j 3i3T| Cj 




^jUdl CjIj 

^ 1 jj^-j-uj ^LI 4 ^JL^l^ 4al U.lt jjLu 3_^ ^j.c. ^“‘ S' ^CxjL^ jl3J 

IjlA .4-jI^^JL!Lj ^a-LAkJu ^uIJu ,jX. 3 . ■■ I jl^ 

U-^j-JI cK* (jr^! * J L^_l£. UJJ—C.1 (_pjl ^IjJLI ^Jj-i3 Jl j ..l i t 

o* L>^44 (Gashydrate) 4^LiJI cjIjjl^I j\ LajLI^ cr^'j 

4 at U> 1 \ Ijijjua 





»l^4 ir> ‘ ^ ^ ^ (Jl^iIj^I 4_i.JuJ 4 _lL^ A^UiJi oljJLi^lj 

4 —4 — j 11 jl—^ i4 u3_^d scSa 3jI^^ 

q] »1 oUtI ^Lal ljuk .^Ull(molekulare Struktur) 

4 A.j .4. * J i jL?e-jJI 5 J-C-JC-Tl 11 3jLjL.i_uJI 4_j_t_i_Jle^ I L 

JSLiiij 4 ..j-*uLJI 4 ! 4-ji-al^l ^jLoJl ^jL>m j,3-aJI 

SLcjua <LuJjtJI oLLIloSUI .4^LtJl oUlJj Jilu^l IjI£Lo 


31 _ CjLx.^^ j- 


L»J 


4 jJL^ 




3-0 JJL-C. 


\ n 4 . 4i^ IJLA (3® ^ ^ 1J-A 3:1 V . I j_g ~i jlJ I 3^i->J, i Jj 1 jJLI 

4 i>i oLJuJI 3j I 4 3-* tH4_^jL^ 5^^)) 1 ^ jt t i ti n 

3 ^ ^] • 4 dl ->JL I CjIjjL^I I L^Lyoj 

jj[j3 3^^^ 4-1 jL 3J1 tiiij 3^ o' j-o^i 

Jl^Lo Jl^Jj (jl 3 ^^ ^ox-lj-a 4^LiJl oij,vn 3 , 0 ^^ ^LLaJLj ^LjJ| 
4-^^-i_uj ot 3 1 lo 3-0 5jj_i.Lil Sljj . .V'^ll 

4^J 3"f 11 3^ J » I 1 Cj\ Mtll t t ^ 'j' 3 ^ 3 “1 o ^)j-0 ^ * 

tfJUb 3-^ ^~i t~i iM) 3* Lr^ ^-‘3*^ lj-4 ^-o^ t^jLiJl t*ljljjLj_^l 3^ 

I ^<v A ... ^-1^ ^^LiJI cjIjjl— 1-^1 3-^ ."<1 3 .U ^^LsJI jLju 3' ^ ^ ^ 

(_y^ *3^1 3*5 5 j_£. ^-ij3 oL>.l I ti o ^ <n"i"j jLl-O^l CjLI^ 


n 1JLA ^ LLaJ I j JLu^-o ^ 1 j_3tj_i_d 1 3-^ 4jSLo-J - ^ ^ 4_^ j 4»3 j^^^ (_yj | 4 j>- L^ 
4_oL^ 1 <>Jk_4 3L^J ^_Laj_4-uJ ^ ^^ 13 ' ^jr^3 . tol£L!L) VI jLLLU 

3^' *—> J ^ **• ~i 11 3^ 0^ ' LT^l L-0_ual . IjLii ^c-^jl I ^5^ I 4 _l4..V,j^ 33'"^^ 

t J jLxJ 1 3^*^ 4 I i."i ] I i-Zj I j-Lj^ i I 3^^ 0^ tJllJl^l JL^ 0^^ 

3 ^ IjlA . jLlIl 1 ^ j4 OaJjj 33 .^^' 3-0 t:, rw_^ 3 *-' L -0 Ijj ^'-la-u 3 ^ 

4^UaJl 3 ^^^' ^_ 3 ! oV_^L>dl 

t**' > > ^ 311 3 ^ ^ ^ ^ z " ' ^ ^ ‘ ■ ' " LiuJ V ^ J^ *1 * 

(_j-A SjjLiJl cjIjJux^I)) 3' ^ 0)-^ i^Luijj 4 ^ ^ t t 

. » tSZ . ..i I 4^LL^1 jJLl^jo 

jLftJ 1 liIV ^ ^I 3 ' J L^U LLj-oj j ^ o Ij ^ o jIJL!I ^ ^ - -a j ^ 

3^1 3^^ O' ^1 ‘ (co2)^Lc ^ ^ t4_^Lj*4jLli LZjijLL cjL^-ijI *^■ "J 

^ >■■■<* Cjljj (. 7 -^ 3 ^' jLoJI 3 ^ LiUj^ ■ 3 “lilt 4 \J1 ^ A 4 ‘ ^ »li-> 






























^LIjI 4_£|LLiU jJ_ua_4-^ ^1 .V V "i I ii^>U jl—iJl j-L-^ ^l—ill 

oljJ^l (J_jJi_-itij <L^1, V V "t mi ^jL£L<j^l ^jV i-dJiij ‘.4 _^Ljj-_^SL! 1 5j_iJl 

3»l ^ (CjLL^jjJJI 1 J :wjjj) K1 4.^Lijl iOjJu^l 

<-lo-aV 1 i^UAJl ^ jl A ^1 ,V ■'V"( t 111 l^gjlr (Jj-ajitj 

^Lxjl 4 I tlj ^jJl JJJ-JI ‘tj-Al^1 Ij^ r i^j_cSu jL-i-Ll 

. 11 jl <li.* .ill 








«• 


^J^^JjJl (jl LiJ (^L-uJl (j_4 

ol j 4 j >j > ^3^ "*•' J* ^ ^ 

j jJi-*J I ‘ (j^ LjJ Li ^ . 5j_^ 


... A\ \ i5j^-ft_*-lLI frL>-jl ^ 

ijLj-i-uJl IjiA .^LjlII ^Lfl_j 
<— <jv-Lt^ il>~^ M-i 4Jl.uVl 

j\ t *< f 1 ~ -lII *^j- <^ Lj (3^^^ 

(_^! 1 ^ "i j^i4 J^_aj <i4 ji Uj)) ^5^ 


La.I.i ri *>0 ^JLj-<aJLl La S^JjJLjO 

4 *1 j ill 3' J ^ d "' J.^30 ' •' ^4_J^jJl 


d I j ill 3i_j_>.'d ~ ‘ ^ J j ‘ *' ^ ^ ‘ ^ ^ ^ 

eljlj 4^j <=^ 3 . 4 -JLJ >lr>j >J.I 4 j^cl a"i 

0-11^ ^ -aJ S Ll^ 1 CjI j.-iJ%JJ ((^ LS" ,11)) i 

i4_L-j_ij^l ^Ju^ Lr^ ^ J ^ Jj-l 

Cjljj)t^"i,ll 3^ 4 J ~4 V J—aVl Ol—^ 

i~t i4l i^i**L*\ 'VI JLjj 4_LutiaJl 4_fi_ij^ t*j li's <1 1 ■ .■! 1 ...! I 
ijLA 3^ ^ * ‘ ‘ “ ^1 ■ ** J jJC* t!j ^^ J!j . -»!i 

I LiJ I 3 ^ ^ Ld I 

^_ 3 j£iie_j 4jj Jj f^jji (3^U-4 "i ■ ■■ a 


a_ilc ^^L>. V ^ 
^1 4-.L^ 


JJl 


d L ill a I ! I 


VI.. 

^1 J[ ^ 

^ ~ T 6 ~ * ' 


Jj—aj' 3® 

J>-^' 

Va .O-il—^ LL)3 ^_wi <J.4.2li>> 
4_)^Lka/L].l ^^ 11 J jj»o 

d ^ Lt i 1 1 . IJ « .“. . ~ ^ ~ T I 





















, ^j > ..A 4 jjtiii Ijuk (j^ ^^!j Cy^ lt^ i_^jj-uiil IjlA 

^ 1 ^ ^ ■“ 11 ^U .1 j*'<-^Vl <LLu.^I ^^ ^Jlj-LiiJl t IxjJlI^ 

jjft . 3j-^^Q-jja j _; 4 _u^jtLj M i^~ ^^ 1 ^ aI .^." ^1 jj 4 7ia.I. i oLj-4^1 

Jl_^ V iJjL^" .‘^' ^ j; ^ ^ ^ Mill ti —A 

<^1 j<i,iM.ll cjIjIjJJL l-3a.aj LqIc i.Uj' ntj Lu^ tlju^ t. 7 ^ •^LaU 4->>LIa 
LZ jLiLaui—>Jl^ jJ‘^' ^LjjI (y^ 4_ljLi.^1 oL^^LjlUjj 4JjfcljJi 

4^ I^JlII ^^Llli jj »A L^^l LjjJ^ 1j| VI J "‘I J ‘ “^1 

^ * ■* «L^£.| ^l_lJ1 *J1 [JjL-sblj^ LjuL_^ " --‘ll I * ^ I J ■. U. ■■jVI^ 

.ol jJL) 4.a]aJ-I1 ^Jub ^jLi.ii A aj^t^~ V--o 


i^t ^IS« dMrf ^jUf 4^fM;il 

^ n J 5 " V 4^L^jj^I CxjL^ Jjj^^-JujlII 

i3jj.j4Jl 1I ‘* ■=* '^1 ■ -‘ ^ ^ ^1 J ■ --ll 4 .j_>^Li^ Jj .1 ,..,'^Oi t~il l^j I 

^j5Lj ^ LT^J yA l*j_:^ i-^_u/jVI (3^^_liJl tjl— 

e.\j..scmi^ L 4 I LLA ^ * J ‘^^ ^ ^U *.11 A t ^ t 4-j-4Jti y^ j * * 

lLILLaj Lijfc 1 ^ "lU V"t t(^^-i-(a.j>J 1 j jl 'y ■>»Vl I j3j '■* j. ~i^"i ^!j 

*^-■* ^ ~ ^ ^ d.^jJLl ^JL& (jl Ijuk cJloJoI • ^jj Cjlj (^I^LLa 


i^j^-3JI cLIjI (j^ ^L^K III (jf^ t(jl^ t III! 

3 >JL^ cr^ (iVjjk (jJj (jjj-Iajj (j^^LLa^^l (jl-Sj |»l-3JLl 

. 31 ^ V 3jlj.» ^ i iMj ^ ^ ' 1 1 ^JlA cJi^juaJI (jl£ i i Ju^ Ct^ 3j 

i4^m 4_JjL:^ J. _ l:^ 33J^ L>-^ 4_^Lj_>J 1 i—a^j-IaJl (jl ^lj-« V 3 

j"u n Ad^‘t,4l J^LJlu ^1 (j^ ^4^ aJJt (jl I J n' V 

((^LfljJI <^«U^ (^LLaj^l ^>:w>II (jL^ * ^Lm 

4_^1^L_i_uJI (jjJLI (_^ ^jjl “*• ~ll tiiVL^jJi 4 jL- 4->> (jr^l^ ^d Ui 11 

(jjiA (jij 4jLal3Jl 

OjL^ I ■ ■ - 3 ^^ i^j-JoJI 4-L>.Lj yja « Iji^A-u (j^xjLLaj^^.^ 101^3 

J.M (_^-i^ 4jK_d1jJI ( 3 ^mi (Jfl^' LaJU t"<t i>»J 4 u f, ^u/llJI (jj-^l -Q (_^ 

(_^i£. (J 3 >. 11 4 xti ‘-iUjJ iC^j-iJI 4, J 'v.lj (^1 (jVI ^1 InTi C*^e_j_i-o I ^ *tj:f53^ 

UT^ L5>d 0^ ‘Lk>^ U-*j l^!j • ( 3j tly* <Sj~^ j-ila 





CiilS 6jalaikJI 


j t 11 \ LLa i^jji .(((^J^l i ^ j \i 4^1 ^..ua ^i 

jl s t... ^jjl ^_l111 jl.i_uJ 1 LbjLu_c.Lt ^ j'^ ^^^ (jjJjLLi 

CajL^ 4-jjL».!i jJl ^jl 5jL(i'i/l jJl.po ^LjlJj .11 j_j_ijjj[jJI 

(Jlji ili^ j i^A tj 1 ni IH I \ a l^r. (jLI 4 jujLj ulllli (3^ ‘ jCLoJ 

‘o'^^ 4 -j- 3^L (jja LLl^ (^jJ_>.j 4_j_j^L jjjO LuJflJ^-fll 

(4_ji^ ,J[L>JI lIJjUJU JloB l^j^J-ULlJI J-uiC. ^L_i.uljJ1 4 jI^ 

^LL&LuiJI LjW! * t(—^ ■ ..i ^ ^jub i^jji 

tciil jul i^L^ ^Lni-jJI .^LuajVl ^ A i^_^IJlI1 jlj.^4-^1 jlj-c. 

jLtkji u*t t"( ^ t fl 4 IjJ ( Jj—4-^lj (jl J id^ tU 

j_j_^lo ^ ' t ^ I^ ~ "i cli_)L^ (j1 I_ ^ V j^L^ “iaVI 

.j^ljJI L^L^ ‘ 4^j^l 4S1 Lq.Uj j-lIoI^JI (3^>^ L7-^^ 

^jL:e__L^ (u-i)1j^Vl 4^ljJLfl |_^jLt-u3 Cul^ ^ ^Uitl ^jub ^j.4 ^u^LjlII^ 

4_U3L^I 4 J ^ 1 U 1 Jl-AJ i^JJU 4-ml _l <illi LUji 4 II 4 J A Al j. j tl V 

L^J ^L^_j_uiJ V uIjIjJjjJ ^ S L *. 11 t":. A ^ JL^ OjL^ * ^ ^ IjLA J) •=*• t 

4 ^1 ^L ^j>3 uVlj 4_J_3C__J-I.al1 J Utlj 4_^jJ1 ~ '^Vl Lbj, i 1^ a 

pLji * 4_^j-_4uJl jjl I aIc. - ^_^J-JLl 4 j ">-L ^j-jQ j I'iillj i(IIT1 jjl ^ijblvUj 
jukj i^^Li uV i ^ t-i-i^ ^i1l!I jjljiJI ui iL^ 1 j ^ 11II11 jj^ IA ■ t H 

CjLc-Ij <4^11 C.ijae-.:^l ' ^ ^ ^ ^ 4.tic. 4 JJI 1 ^^ JLa^cus 

1 ^J1 ^ uijb j-ll 4^1... 4_^1 i^TLtJi ^jjJi 

jjl-A-lIl (_yLj_ilJI Ujjbj-LL Sjui-Vl 4-j_ijjjLi]l (5jj.m) 4jijjJLlj 4£Lo j_yil 

JL^ A 1^*11 4.^j^Vl ji n 3juljuXI 4j t i‘~iTi CjjL^j , a SU il \ 
tfj . 4-_^l A. "1 til 1 4—i—LdL^I Cr^ L^l a t 

4-^j'^l H_._..VI 4_u_^1 Lbjlji Jl.^ 0-iL£i oL^^—*.oVi 

-V I iL.>fal L^f jLjI^L 4 lc -\ oLL^I 3^ JuJjlII Jl^Qj t".-i-ta'wJ t 4 _Lui Ijojl 

iCajL^ ^JUb ((<,Lj ^! 3 '*'' ^ ^ ^ 

- 4 JIi »J 1 4^jl3lj.^VI jL^L CtLfcc jL^ I LbjjjL) 
i—Ltj-f o' ft' 4 


^c- . . 

o' 


t . .1 • 


A t... 1 (U-dlj_C.Vlj 4 >j.../ t^l 4.j.4JbVlj lUjIj^lJS .4u_A^^.^i 

L^juu ^ 4-^j.>- 3^ Cjj_a-i-u1 Jl^ clul^ t j^^jJI * L^ t“ijl^‘w 






























.-qiajkJl L^LIoj^ A yu jj-jLuuJl ^ <!l 


jjL^jl Jl_i^^ CjLj^_i.jl^ (((4_ljL!iJl 4_^lj-iL>Jl ■ajjL->Jl lZjIj 

(J^l Ml a lIiJLjxj 1 ^ JjIjlLJI Lol .<j-jaj_aJl L^-Jj^jb 

Lb^.^Li^.a 4-^j^l I ^“u^A L5f>^ L^ ^ ^ iU->> du^ji^£. 

^^Ljlj cujL^ ^IjlLJI ^jub 4 j jU,,«-gi 
VI L^juxj jj ^ * LJLLzljI ^U" i^ ^ Ll^ .^jr^_JL>JLI ^l£L>JI 

f n a j y '" ^ ‘ LiuajI L^UL) 4 j 1 j j; ^ 'JJ ‘ ^ ^ 

. i 4 tl Ut il Jli ^^ 1^ »«“ ^ •'‘••^ t • * VI A ‘ ^j) d 11 3 Jl^^I 

L^j-lj I *\ I^ t~tl t a 1 ^ 1 ^ I L^ •" 0?Ju JL^ II AliJ^Lr^JI 4^jjVl JjJiJI C^l£j 
5 JlAL_:^ t I ti") (JjJ-ll tfJ-A clijLS^ d \ .(^/^JLJJl aVI j3j_5_>0 i— fl. V 

, ^LjlJI 3ju j-^LJJI^ <jLft j^TI t I I L^lj-4^l 

Jl^ ..l^tll 4!ijjL>Jl iJjjJI dJuA iJluL^ i^j^l 4 ^^Lj 

.^j^Vl il^JiiJ tjj-*JI jJjLi_uJ uillj i^J-*-u L^J ^a^jJI 1 ^ia SJl^Ij ^»JL5j 

i.iJJ j ^ 3jaJL>J1 CjLoJL^tlJI ^1 CT^ ^ I^^JI ^^Ijjl i I JUb 

uyS t nlLa ^ ^J^ * H cjL^LojVI I Cjj-Laji ^jlIII ^^Lj^Ij i n‘iVI 

ll ^jjL^ ^ ^ 1“ H .tJjl l1iL^1_3jVI ^JlA 

t I ^l.^-flj 4 1 /l">jjI ^1 1 ^IjLiiiI <lL_i_u_^I L^ 1 L7^ * ^ 

j^lnl tJ^jJI i>JLJb O^lj ijjJiJJLI I JUb L^^-LLajl *ljk£L(bj • 4_JI ^jj-aJTuJ (^JlII 

. 4 1 11 **1 n 1 a !^ a 1 ~J t L_v>vj ^ ^. .1 d iM I1^1 1 4^1. 1 , vi ^ 1 i^ dd" A 1 1 

Jxu^ ^h*>^ ur^ t-tJ-i-Jl tjSu ^ JjO^' Cjl (jr^ 0^3 

. I ■ ^J' Cj1.Ul 1I dJL^ ^j.^JLl djLJLI ^ t< n inr*4 4^j.>Jl CjIjlaJ,! ^JUb 

jlj-ill j^lLna j_yj3 <*1 jJU>- 1 JL^ L^Lll 1 L^LLaj^^ L^V-^J 

4_ijLlVI <Lujl^»L**.lI CajLSij . Llu.<. ii..fl L4^.J» L^Ij..,a..t^>.u>4 V* ^jj^^-tL-iJI 

^j j" ^ u^l juSJa 1 jJ^ ‘(jjJj'^l **—cr^ iSu ^3-^ LajLI^Lj 

.(_(j^_dJI jLj>JI i \ iLa-c. i i jlc jl^ ' ‘ o^Vl (jL£^ ij-%Jjl I jla 

JL^ 4 jIa f (J-^l JiajLuj SJJlV '^I t^lii l'>"n riU 

^Jji 1^1.11 jIjlC. jljULjJ ^Jujl^ 4^ ( U Jbo (_jJl d^l^l iiajJI Jlilajw 


CjLI 1.1 "k. ;Lu^l 1^111 IjlA ^j| ij^ljjl . (j3 > ~i 11 4 f*v ^jl 

^1 lt^ djJL^i L^ULV ^1 “~ '" ^J>jJlj>JI 4^ Mill 4 U . „ IJ .4 : t ti c 



Jiiu^UI 19^1^1 CulS i^^UI |^lc6 ^IajoJI 


4jj ^ 11 i JoL^LbuVl 0^1^ 4 -Cj-l^1 3>^ 4_C.j-l^ 4 SUfU ^JU^ 

Cul^ L^ ■ L_~ \\ 1^ jL^b-JI ^ i j .■■ 1 Aj 1 ^ t > (jJljul I^jir 

Jij _I U ~ I 1 (_jjl uy^\j}\ ^Jl^) Lull I J_4 ^jl Jjfc j-uoljjl J aVi <jL_9 i(jL>jl 

- J ‘ ^1 (_3LulJ^1 ^ I 1 <1 ^ ^ fl ^ ' jLd ^^1 ■ .. • TI JlJu3.^ 

JLc^ jJa-3jJll 4JjJlx ^jLlVl t^U IJU I 1 JlSLAj 

^1^5 • La^I iuij ^^^1 juJl>J1 ^SLlu jJ, ^^ j^>juaJI ^ mU cjIj]a t \ i^IjjlII 

ljU-^L9 CjL-oS^ Lr^ 

‘"'-^1^ y a ^ i ^ j "11 1 j 1^"^! ^j i kjjJ ju 4_i_^j.Jl]I 4 _a1 

£ - 13 -^ ^j ^^3^ ^(-u-d cjI _iiijLjSLi-Lij^ L7^j i". ..^u C 

4jV <-111 jj 033^ JL^i 

jl j<? i ! ^ jl£j -tlhJjj^ J-5tJ ^JLfll^JI JjijJlJl Jb« ^ J-q-C. Jl^ 

CjLLlIJI «.buJ 4 _u:Dj^ 4_^ L^b ^1 **—^1 Ijjb O C AI ^L>JI 

t<^lq"itll <Ljt9l_jJl 4 J Xy ^"ili 4 J^JlJI tluL^^ 

Lq ^1 JSl^ 4jLbLuj Juu (3^^ ^ L^<^1 ja^a ^LlJI 0^ f4^>->t-) 

lj)q"iAl jLil ^jLiiJl <jl.jea-al • jl£Llb 4 g i^^LjlII J^JL>. 3-^ 

,_y9 I— flLJuJl^l CLl J TtJij jLl'^I jlj (J-J-^ ij^ 1 J- J ‘ ^ LuaLq^iAl 

^jSL^J Vi tJ^^p-Jb 4_u£ OjL^ Ijl^ 4_ji^ljJl 

Jl^jj^l ^jljb li ^Ij t ^ iVlJb ^jji Sj^^-j-J-Ib d • Luaji bt5^ tjl 

IjUtb^ * I iij 5-a.l.^ A i iin'i a Jt (“ij i^j-Jl 

f-jX\ (jl 1 ^j-Lu V ^b-ta 3-3tJ O^ t- ijii Till f^_yji 

b-A .(j^jLi jMj ^_y3 JjjjJl l^-la ^rtUj ^_yjJl (^bmi ^j-a j m^T I (aii. 

4_q_A (jl b~<iipl 4_ajfej_a Cjbua^LLa Juu^ ‘(j*^ LT^! Jl-^ 

j-a 4-x-iIac Sj^i jL^ ^jJl ^LiJLl . William Knox D'Arcy ^_^ji ,jj l>^>^ 

. I^Ij^uujI jJI |«JkI_L 4 4"ljl A~r. . .,1 

^3^ ii •>■ <S-^ 33^^^ ^Li^ill (_^| 4 lJlJI ^ * 4_t_i9J sLaJj 

^ ^ * V |»Lc. ■ Ml lji£Lb^ .jj-ujLs -i^b ^^j£i ( ijiiull 

.~>1 \\ '4 j-wjb ‘ jtt 4^ "wj l> 4J •<_. tS r.tlj j.A^tl CjbLa-^ Lr^J^ 

4j^jJ t * CujL^ 5jl^^.^Jl oL^jJ 3' 1 J' “ V t(j i>^a Jl^jw (_yl£. 





















JiAC 


JL>J1 ^ (J-1 a N^l l 

-LLs ‘Ji>^' L>"i3u .. .1 t;^jLJl L)-« ^hi^' ^ J-® 

411 III i (r ^j-i-o^i a II 4-!L^ i til^ J£XJL) i ^ L^.^ O^ l—iisjl 4. lie 

JS[j ^ tiGxjj-e iji Vj . j_jjiSu Jkjlj_*Jl oill^ LljLS-ijJl tjV lLU jj JLj^ 

j^^ Ti^i 11 ^ ^ ^1L-^* . ..1 1_ajulj I A j... ^ ' * ‘ 

«Lajl jJI SjLx^l *-1)3^ CjjL^ (_7^I ^j-JuJI ajJt ^jLMil 

^ ^ i^jIm v**! t 1 11*1^1 JL^ clijL^ L>^J) i i >hC ■ ..1 

^L--^! i^\ (j^J '.'j ^*'"^1 cjL^Lo^ (j—aVI i^jIj .(Jj^ “i ill t"tl 5 ^ 


■ V^ '^Tl ^ ^ • A ^1-^ <_:^^ 3 ajkJI A-iLoe. (jl VI .j^ju 

j^ \ iZjj. i I u 1 <LfU-J-L^ I ^ t ^jJJl j 

(JSLui ( J (3^*^ O^ ^ .-.A 3^4 1 uU 4^.^JJLI CjLjl^e 

(jj^j jdi* Jl^ JLvjJI cVjjk jl>*I ^ * (j^ L^Ltfjjl jL Sj^U 

|j_jJu ^LslII j, ^ III IJLX.Li^ ^ I 4 ij •>■ CjUa^sciJl aJJt 

j-ile 3^ *L-al i*u^Vi liV ^ I ^ -^tl 3^_dJI I Jut l 3L^ .<( L^utj-:^ 

JjjJLJI t li « ^j_4 Lo l^J) "l TJ J ^ ^ ^1 jJjLdjJ,! CuL^l 

OjJ-u^ l3L»"<^V1 Ijl^jj •.illj (_p-^ ^LtJI 4 jlr. J^ tj^ 

.(JjiJ~ ‘^ 4 j^u.L1 (J^jJI 4_4jI^ (J-ujLb 

(_yla3- La^ *Ly^J^ l 5-^ t ^ <“^ a Joi^lJlj Jjj-^ OJu>JI ljut 3^5 

^juDjJI L^l^ ij\^ l.‘v ^4 . Jjiij_»iu 3j)"'‘*‘JjVl ^LoIaL 
t* ii^ 111^Vi i3^ 111^ 1 1 j ‘^33 1-^ ‘ ‘i3*^ (1)^^ J d 4 - 4 I t ^ ^ I 1 jlJI 

CjjI£j . jli.i ill ilAl^ ^JuJl^ 4SLj_y Jlx (_pl 4u_aljJl 43-^ 

j * j-JL^ JuujlII U^ ^1 ‘ ^ ** 4ul0j ^J * '^11 

ajjU^iAJ ^iS3 T ^<L3t^l ^Ijuituurfl (j-^ (Jj^iUmVl ujtSu 


^Lia ^p9juj 3^ ^ L^LLaj^ 4 -jq 1 jLJtt.' 


cJla IIlI . 1 ^ .^.A (J^j^ ^ U^ JLa-uiii l )33 "»* ^ 4u^L> Jj^JL 

3 ‘ "J ' “ * 3^ I 'I * ‘ “ V ' ^ ■ “I- ‘ a \ C ,^. a l J j j " ^ ‘-^1—* 1 ^ 3 ^VI J ^ ^ ‘ ^ 

cjLii^'LLll olj 3.*i 4_^j-ju_j JjjJLpJ IajIj C)3^ o' i^3^^ 0^ 

^^LouJl <^L^j_jJ1 (ju 33^ 4 ...41 UI CjjL^ 4 ^1 a ">JI ijHj . 1 4aI 

. 3j j^1^11^ I 1^ '^^1 ' ^ ^^3 ^ 3Pjj *4 —lILjJI 



i9_pAiJ1 CulS lJjj^*** vt^ 6^1aiiJI 


liiJjLv 4 n ) U (jr^ t, I JL^ i LxA 

0 * I 4.niiJj ^\3l} '"'L7^ a^^LujJLI jj - < 4lL-i3^£L > . 

4 J I iijL^l „ ^^_ll_3oV1 C< / m ti I ^j-4 Jt^L^ I JlSLa^ . ^Lll 

J3I ^3)^ jLil i ^ i |»1_ Cl (_dj—uiD ^ i (Anglo-Persian Oil Company) 


4_^L*J1 JSLI La^Li^j .Sjuju^JI ujj^j>JI SJIjJl Lijl^_^_iLjH 

^^Lf\i_i..^ 4^^JyJ 1 i^JUb ia^..ij 1 11 _ 4j^^^il>ij^1 ^ 

(British Petroleum) BP 5L-4-J.1 a^Liaj^l Ll^*^ 

i^"1 ^a 4_^^£L>. ^ Ki4 ^j.rfiiil ffJJt ^ t^Qju t 

' Cr^LLaj^l Jj ^ l n iuVl O j j) j CyS^ 

(j^ (^^L_ti1 dm L \ lLUj jJ 

\ ^ til (_3J3 j-i^ljLi-u 4_;jj^ ^ J1 'ir 1 jlS Gavrilo Princip Jj)li..U 

La^j 4jfa<ij^i 4^4 1 uj ^Laj^ Ul^ L4 .u>‘ 4" <S3^ t.g^Jl 

CjJLjwj i^l t 4^1 4 liulm CjJlj>JI I J_A j. a .^\ i 2 d n^jj. t a 

CjI_^5Ljl11_5 CjLaJL 5e_lJi jl j ^ 4 ^Ljl 11 ^^JLjl Ljfcl. I ju^ 

4_5j (jyl^ ^j■^-ii^lJ-LI (j-4 JlJJLiJI (^->Lj LT^ 4_Jli_^l ajtj ^ .“.tl 

JL£ (jl£^ tjJ flj^jjJl i JuJljkJI ^LLaJI j ^ jjl V| . ‘_ 

CjI jui_4 ^^13-^ 0-%.j_i^l ((3 jljjl.>JI )) . Ll^ ^ j • j ‘1^ 

jljL^l jJ^SUj 4i.4->JL) l3^ L7^ 1jL->> 4^L^ )i3cL^^)> cIjI!^ 4-ij^j^ 

i^jlII cJlLkJI ^J^^ LT^J j _ '*' ^ -vJ^l 

(4.j^lj Lxxu^^j ^ U> • JI 4Julj Ca^o L^J •^‘T* 

Jl^ 1. CxjL^^ 4 J '>-Lj L^LLlj 1 I.I 41 tl (J^ 


* • t 


. L^jI rtW_i (jjj ‘ 1-^1 j a-dJLstjII JjJlH ‘ ^ L3^! 

. L^i uj^^->Jl (J4^tiij ^ju 

I 1 j 4 '>Jl Jl.^ f4^L>> 3j..J-^Vl CjI^J.^.U.11 CajL^ JL^ ^iXP ^ ^JL>> iji 4 a 

aUl JId 4jlj Try 4j| (jl^ i^jJl ^1 UL nil IjlA 1 (_jjIjJI 

3jl^ ^LJaJ-i-uJ1 ^^LLj a 1 1 ^ 1. ^~^ ‘ “' ■_t a 


(j_4 aJjjL 5j-la ^JL^ (jT^^ ' 


(*). 


uai 


.*!.^ a Ilf 1 ^ A 


L^LLaj^^^ jjL^-ay 0^^ ‘ ^ J ' j .^11 Ij . ..I 2 ^ «U»1 2 a 3-LC. JjLLj JLd^ (*) 

d . I i ,^1 1 1 1 1 ♦ l-> 1 t I ■ * U 1 1 _t *1 i 1 , ,. <\ I U ■ < 1 . ■ 1 ^ ^ ! \y i , ., y i ! 1 y , 1 . ., %j Jt\ ^ ., \ ^ \ ^ r- a , ^ » i I 

. [(«JVJ-a JjJL) ^Lai*.'! iJj-Ll' ^ 




















jjjunjLil iw^Li_u 1 ^L^iljLij icJiiic^L) ^' ^“.^Vl 3 Lj.^I .^“1 

j eZjjL^i 4_^^^-iJl Ljjjji 4—ajL^I CjI^JJLI jJ* ‘L>^J 

^I jl^I ^ -1 ^ tci^j jlaJI ^ ^ J‘^'^ ^ ■‘‘' ^~' ^L^J-cuJI 

lOs^i cjIj t <1 *^1 ^JSLJuj ^ ^"11 d-5_.Utl ^Lijj 

J. J nil 4 "i 0 r ^j_jl ^1 mil Jtjljjj ^__yjLlaj^—cliill ( ) ^ *A 
<Lu2>jLjil^ 4^L.4|JLlI1 4^^^L»ij^..^VI pj ^ V^. S^n 

P_^| \ ^ ... a % (J7-^ ^jlU'ij IjJLi-u (JJ^ p J il" 4_C,j_^4_9e_d 

L^L^ ^j^^^jlXI tjJLo-^ 4.j_jlj4->>^ ((liIIjjVI ^LiuluJl)) 

jL^oVI ^ j * ^ ^ 1 4_i_i_4.^>J 1 ^Jlj^ .>> ^ I (lLIj^IjLj 

( * ) 

i4 j>>jLjm C^LLaj—i-ulj ( » -J IjbjL-^ ^^j ((^^^j^JiJI^ 

^^1 l1jjLc.L^ JL-1_4J>JI JLuC ^LLali-uJI i4-JJLX^^J1 ^JLA 1 a t\ I 

^j.iii.^1 jl fl t iV 4^j^iJI cjUIj^VI tt-ii-iAjlj I ^ AY'\ pLc. ^ 

r** ^ 

. ii-illjuT <; /uj ^jl£^ lU 

4 0 III ! 1 4 1 i . H fl lj t 'v ^-fl i AU>«ia 5U 1,..IT 3l^_^| <Lxjl^^j>. pluij (JSLluj 

O' VI .i_(^ JUlj 4 4.^j_lll 4^^^ 4 “Ol CaJuJo-i^I 
lIUj ^ ^ 4_i-jl. 4..>Ji A i^l I A ^jJI 

‘“'Ijt n~'~ ' -V' T ‘"‘"j j^l “ A iVl Li>. .jjjJlJI (^jLa-S_A ojJlj-* V 

t ^ ^ 4_JLiJI Vl i4-aljje_4 ^Ljia ^^^LL>.i ^ jL>uVl <^ ■ «>i ■»- (*) 

J ^ i.aJI ^Li ^j_tJl ij' LLi j-li-sej slL*J .^\ j ■ ■■ !l l_LA . Jj) ^ jM ^ j' ■ « 

^_y3 ^^l_tj^ < il—JL) 4 i !/■> ,___^iiC. -Ut^ ...J .l-j. a *>i.ll t ■ ^ ^.1 UI... U . ^i^jl 0^ l)^>^ 

^ > jft -^nII i .f, jlUU.ill ^LLfl .C. cle. Nculisky 4J1 a_, m, ^-u ^J^.m ..i) 

. . IL^! I J ^ I L-\ 1.,,! I ! . d 1 ■<" ... A ^ iL k j i ■.. a ^ Ltiuj^ ^ ‘ . .I ^ A ^ I ^ 1J V^ ^ 1 . . 1 t-s 

^_yjjV I J_A ^*.5tJtJ ^i-i lj)Tr Jj j| ^>*-* cr^ 

JjLS ^ <-<< iliM > -Ua ^_yjl Laj* i .^^.1 a .r» (Iijl L^V <LtJj-a (»-L5 ^_yj3 jl ■ - i 


I . •CjOJij 4jj_se_*_a ^ 

Li^ . lj<^i.u.^ ^jjA (a Js J jJ) ^ LLl^jI j.a iji ..li^ Lr^ ^^LaiAbj 

^JaAj ji i aj 11. V . j.^a—xJ' .V i f jLlii,l..i!l JLjuS «Ljjj^j^,i,.i-J' ^^jfc,U ^*C.ii^li 

. ^(aj^^pJI.1 J . Jw U . ^la ^jJo s ,_r^ .^-«.! I ^ j-j 'H j ^ .-a.' l^l£ J^jLjoVI 

^ 1 i_UjL-JL i^ljji wt.aJJ->1 J- ■^•^~'* » ^^_iLuJI jjI (**) 

d I 1 j ' ^ '-•**" .\\ ^jJ-. • I : j ^ i_7^ . ~ ’'k-» .11 ^ ^~i .4_3 jJL) ^ ■ ■■ ~ ' V 

'j 1 ■ .~^! 1 '1 1 .»i .^.li ^ 'J ■ ■■’' a ^L\.!' ,>_la jL^oVI ^-i-t-a-jtk a ^ a .^-^11 

.^jlj_i.J.^I ^jAc. -1 I ^ ^ 1 1 ■ ^ t ^ ’ - • n \a » . a ^ ! 1 ' I er- ^ l L-< I . .. ! ) L i>» aj^ Ml ■". *^ %- < ^~.li ^ A . ^ a I * al l 

4.^ ^ ■ ' ^ AVA ^Lc LJIiLj wi.X Jua (_> j j~. . ^ l !l a 1 j -^11 JjLcj ^ ^ < a t J • . .. a 

^ ■ - -^ ^ ^ .r Ik ■ a J . 1 ■ ^i t a ^. ■■ V >Ijl^ ^ a t a a A. II Lj^^-Li La 

LaLu Ijj^Lkja 4_Lj_a->Jl ^Jl^ 1^ a ■.ktil j.^ .^_pi.j_>JI 

= ^1 aIa-»J ' « ' I ^y-iZ/ I . ^-aSLgiJI ^ j c>jl jV 4_>JLi^ ^ yJ^scj Lj_ij y 




JiJiigUI iZwlS ^glil 6 joIaaJI 


JJL>«J (.,7^^ L7^ d 1 J l^Vl VI ■ ^ n jj ^ d J . .il J ..^ ^ J > ' VI 

^_yA J-ua£. (^V jqJ 4jl 11JLA j_yJl t rt i^l . ^Jlil J_>.Vl CjLjj-^-a ^cSLst^j 4 i • 1!I 
l^jLuaJi^VI^ ^^^yj-ul.j.i.ull ^j_uiJ,l J.4 -aJI 4-jL_i.jJ^ 4_j_s_a^Jl «Ljua^l 

^ ■ •fc.11^ JUI ^j-A d • i>> » t iiK Ji-d_3 i Lljft .^_^j_iJl 

(^^Vl 4"n^^ A LjSij U^ A ^ tij t .iQj ijLlSLlJ^ Ij-I-Ujjl^ ^_yl4jVl 

t;_^jL:Je-l!l j (^UVl L-g^, ,i,^,U a J^ 4^V-*-*-ll J_5>^' ^ t_aJL:tJiJl 

uiUj^ cl^j LT^ (Deutsche Bnnk) dllj 4-jLj^j) 

jLtjL.>Jl 4£!_Ldj 4_^j_ilij 4 .j^L^I j 1 j"■ aV1 a •*- Cj-jjj Jl3 lLLLi ^ 

^a_i_ul J_4—>o .‘11 dJ^Ju^ Ctiit iu\ I \jjb dJ^'Lx. . 4_^LlVl 

djufc .o j_aj \jjt ‘.(Turkey Petroleum Company, TPC) Hd^jjJl 
* 4-^'^tliJ 1 dh.1 A j* j * " t (^_yA ^JLI I ^ 0 ‘ I * ^ ^I <C I I tjj ^ ^* CJ 4-^^ .*.il I 

. 4_jjLIa£^-Jl 4 -jq^^SL_>J 1 d ^LII ^ * (j£. (JjLljJl ^ J ' 1 4jl Vl 

^ "l HI C ^Q^L) ^ULl 4 i.u.X^iJI I I I yJJ 

t ^ j-^ j-d (Mister 5 Percent) ^U1 4ing-^ 

4_^L^1 (^^Lui 4 • .>t. > 4^LtJI ^Vjul (^1 

. Jj-^yil Jj-^ j_^LiJI jLldVl 

^,L2_LJI __■ ~-^ ^LiLaV' jL_5jl = 

iJ.4JiJI djLcLi ■"■ .n • o';"3 5^^011 ^'- ■ ■*.H ^ ^ ’ A j*Ld. 0-* ■ "■ «li* i jOu 

^ 1 1 ^ I "V- dC ^ "V-1 I . ~ « 1~ .\. i 0 . ^ j 1 . .. 1 ! 1 J ^ • 1 ^ ^ ■ 1 i It 1 ^'i l ■ ., J I 1 . V 1 1 ^ ...^d ^ 11 1 ^ \ . ., J i a , ^ A V^ ' |_* J 
3jLc1 ,_y3 ^ JLlaJ. c j ■'->..> 11 I jj > . .1 -w! I \ j_, iLL>i \ja ■•'... Ml I ^ Jl 

^.uiAi I <a ^ «1111 j . d II ac ^ 1 C ■>! L« ■> iC • ■'■*■' •>. ^ A~i >■' Ld 1 JlILj * I' 


. ( J j ■ ■" ■ ■■ I ) d . . .U, i L*. . ,. J ! 1 4_ud L>. 1 j i .3 . Ljj ^ > Ij . ^ ^ ‘ ^ w*^ ^ ^ . ji ' -^~ ' 1 

^^^_tJI ,^LiJlj Ja_*JI )-i)^ .^L^l 'j>ii>iLI ^i i.a '^-^jeJi-sLO .^LUl—J' 

^_yj) 5j^l cLOl laij>-A I>» ^Jja JJLC. \£. tAA .0^t_t*jl , V -». -* -0 ^-^V' 

'juLd 0^^ L^>^' ,jrri.i Tfcill LOLw I ,1 ir\ i,d JLi ^^-c. .LOlL Jj—...■•.li.j.i 

JJU Qj^i'iif <ijiijJfii'iUiiifiM .4.a.i^lAJI 0’ “^JLijb I lit U wul^Svl! 

^J_> 1^1^-i^ 1.^1 ^j-ulsK—Ai o' ;' 'j-'^ ^_^_“i ■'>.1 ^L)i J^ 

jLjoVI ^ ^ .~-.^ . ■■ ai I j^SObJ ■ 'r.*' - ■■ jLiiuj dL> i 4_La y/Jj 'j ■ '^ ■ J v J ^ !I i . r 

■ d L 11 ny". « !) ^OjJI ^«£L>JI <_)J^_>J1 <J.‘_LXd (iLayj 

».lo__)_>ii ,_yjJ' ^LtlOtj-iV' jl—^uVl O' •-* 

3^ ~, I ^.jJLLaj ,1^1^ iL^_a . J_i_4->J1 Ji-iiCi k_L^ i_r^J ‘ ' jj~ ■ ■■ ‘ ^JIs jIjJD ^ ^ ^ 

jL.>oVi ^ Lad iijjl jj I > A j *> * I a . »l <v~. »! 1 iJjjJJ a ■ 1 1 ~ U .~. l . ^1 1 ^1 j l . ..1 1 


->y/1 ^jjiLLxVI >_)L^.y->. j ^i• n 4.%-Lua-a •* > 


d . »l ^ ~. iVl ^lajjl 


sLii^l I_i_^jJI Ol^ Jui3 1_LA •0'-‘j' ^JyJ' Oytj I_ijLaj a . ■ .^i JJX 0^ J,L*d 

djLajul LOU r^o cGLu^i jjlc. ;iJLJl .>^1^01 ^-i'»-a ^«_k^ jOd o'~'^ *;'' ^ 

. ^1 j )_)_«J ' I ^ "I • j ijJ I ^wa I y'-ic. ^ 0 ' . ^ L«J) ,lL! j 
























jjAfi 


^ i^Iju jl^ 4^j^L>J 1 tLilljj Iju^ 

. 4jl^^£Lui-C CJ I J—A—4 f. 1^^—u (j ^ “> ^ ^ 11 L.^ ^ '■a~ \ . .. I JI 

^LIj iLljl i^jl <1 II (.IUj ^ Ay J .^“tVt ( f ^3-^J 

«4Ji4"«H v**<(J/C!ijJ^j 4 A <4tli Cj*^‘ ' j“ 

^jLS Ltt-$ . iJj^^ 1.4,1 C. ^jllai,mU^ ^jLJujJl ij ... t i 

Jaa U (jULl (jr\^5C III r fr >. 4, IjGjl JLil q \ Mitl jjj 

.4jL_»ij ^j“m 'OI tliJjL.>ij '-iUjj t 

(j,4 1 ^ ~ tVI (J.j_3 cZxaJjLjI Jl^ 4 jU_aJl _ 9 JI klxjl_^^ 

i LI-A ^j-4 3j *1 rt 1 t 4 JlS 1 a * 1 1i cjj'iijrt M>n 

^ L^ 4 ^ V 1 Lj 1 1 1 I 1^ ... 11 ^ ^ I t~i 1 T jlJi 4 

(j,4J t^l ~ )j IT Ml T1 ^LjLA 4 K* Mi~l ^1 i^K 4J (_^jJI JUJU^JiJlj lt^ 

^ ^ j,>^ (1)' 4_j^ t4^lj 4^^lj 

4^^^£L^JI ^I VI t4^^^_ujJ1 tfjLJb Jl^ ;Jj ‘ ’"' ‘ "i (.^-^ ^l_uJI 

* ^ ^ ^ ^^ ^ c^i.i >il! IjL^ L 4 


Lli 1 J- 1 (jJ Lu^ t 4 J "K Lj (J-4-S _ '> 1 ! 1 1^ A 1 joio jJ 1 I I 

j»jLSJ! jujl^_jJ1 i^LLa 4_a^Ll!l 4j I Cy^ 

(_yi£. _ (_^LLajj^i ,_yjj..>JI (Jj)ln i kVLjj L^L^jLj M~<-4 ^ ^ tt 111 ^j-4 

jl^ (jULVI (jl^j .4^LIV1 t ^ ^ 

^V llUj^ ij _ 4 VI ij^j _J_(iiJLI ^_^-c.L^jJ1 cJlL>J1 

ij d T ^ o^ L7~^ ‘ jJ ^ ^ t ^ 1 

I J a"i JL^ iJIxjL^ ^t_>Jl ^1 Vi .4.^LI VI 11 4 (^j-A ^1—u 

t^yOuj a ill!I 10La^l.mlI ^^ ^^^^ jic. 

(Jjj.j<n “kJ! (J-*^ iS^ l>^ 5j^.. j ft.j Lj^^Lj ^ 

I^jja i M'^-t I ni4> (j U. VI 1 I JLA ^ ^ i ^ . ^ ". ... a \ ^ ^ 

(j-A*! iJ a _uJI ^_ ^3 (jl ^3 ^1 

iJLjL>JLl ^ ■ ■'! J ■ ■■ Ti ^^ A 4j A LiJl^Vi (,JiJ_>Jl I ^ ^ 

4 11 I Jub ^ ^ ^ ^ 4—fall 1—J (_uJ 1 4 ^11.3 o3_jJ^ 1 3 ^ ^ ^ 5 

^1 4_l_tJjjJLjJ (_3-Jl 4 -j.4ji_1JIj _^V1 ja,i "■ "^ j “ * jj^' Ju, I ^ 11 

’ J5>^' 





(3juJI CiAlS ^9X11 6 ^IaaJI 


I 1jl.^_ 9 t4_LJ^^>Jl j 1_ 'ut _t-uj (jl ^ 

^1 t' t 4 _lC. i.^j_ijL_>JI JJL^L^nj L-a 4__l_4.uJJLj 4j^ ^ 

_ ^l_ftJl IjL^ lZjI—C. Ol—jJi. ■>> \ i“i t lZjJI J-^ l^j^->J1 

a j aVI ^ J "' (j^L^LbuJ — ^ jj^ ^' ciUju^j 

J^jJI clutL^ _lil <--j^l ~< 4,^.t.ul,j, i,u U i.^11 ^^1 4 I <II 11iL j 

. ^j|.,t.uJ d ..x.aLIjH 




4_fl—j_3J _■_* ^ 

4_>.Li_u^ ^^^ < 1 j_}ijJLL a 1 ^. 5 -^^ ^ L 7 ^ I j -11 djLc.Li 

4A:vJ tjW-^_5 L>^ . i~ u-fllj-LsVl dL^\j^Z^ 
^^23 CjI t a'i'y a ij^^JUL^JU jLdJ . (JLo-u gl^Tr i^j 4^j^l 

L (jj ^^'J j 1 V 4^ 1 i^jja JUJLtJI t(^j^Lui-ftJ1 ^UaJJI 

jGJI Ij cj!_£, 1 Ij ^ * 4_^L^1 cjL^^LaJI 

ajL^l^l 4_Li-L^t ^LLa-i ^LSLi_uJl ^j »T1 ^ txi a v ^ ^ ^ 1 

LiJLi-A («-l ti-iSL-Aj ‘j-i-j I_ a Vj J_ji_I_SJl ^A ^ d ^ 'j 

i^Ju^ U^—^ ^ ^ ^ ( Lub ^ fr 1 0 “i >I» JIII 

* r ♦) 

^j ^ tiU t 1 JlJ^ 4_^pL^jj jjb (Ir^j*^^jj^ ^' 

j_Jj>.1jlJ1 5 .1 11 ^ ^ • n a ij^[rt\j. i jaVl n "i tf.l__^IiVl IjL^ 

(3”^^ Jl^I— ui-> JL^ (Jj J ^ ^ ^ f JL^ (3-^ t4 t ^Lj 


J>a O' *(_3-dj^l ^1 jjj-^Juaj .^Lm1\ jj )U)l ,l ^_yja . ^>jlJI jL LubI ^ {*) 

^ il li yl^-y hiill V ^-L1 l^^jj ^OJI tjW iO’^-AJ^' 

jia pijaMi 0 ^ jujl^I o' l^jlf V 4_iiu^LJl 4^ >■ lla ^scj 

^i.0.9oVl ^0^4 0^ 3^ 4_LsLa^l .4^.a' jlSLsVl Qj*■ JJ '^'Ju 

^ ^ * S ^ ‘ 4 .lUH ^JlAUI 4 ^ a a r;>.i. ^-.j .-I* ^ jj ■*■ “■ " 

4 ^1 I J- aJ I 4 ^ » « -V. )|^ ^ ^ ^ 3' (.?~^ ■".* lid ■ i' U-a. j" 4 J a ^ ^ II ‘0*-~ 'J ■ ■’" ' 3 

<>._l,A J. I 5 J.j t rf> n JI ^ U.4 0^5 ^ <_7^ ^ iJ'^W «.~ 'Ml t III 

■ L j a\-Ui A j ^ jj . .. U 4 .a ^ «wll ^^^^9 ,_^^jLJi {** ' .*j ^ ■ ■"■ II L^L^I 

^l_4_lJ' jl—• " l__^l ‘-^ 


: L^la j 


I^LLjo LOjtJl L 4 J 

i»Ljb/l j_L-jjljI O^J 

i^mjt Lj^L-4 0,1—T—-^ o!j 


JOa,d jJ_L-a_o 0-^ 

- £ 0-* >Jj' 0-*-^i 

• ^0^' 4^j^0' ji 






























I 3Lg-i It 11 ^ L-uLL^jj^ ^ ^ LT^ j 5~ ^ cLLu■*• * 

tUji V 1 ^ I n~ij^ l 5J^ 'J O^J . i-tjJ_^-Lo^5Ll 1 t i“i 

.ior 

tju& ^ ^>i 3 t M ‘"^ ^ ^ ^ ‘*‘‘ (j^ljjJ (j^_3 

cjjjJI (jo f ,^J jL-ujj ji *jIjV 1 ^oir. Jj^rt I n^^jl 

5j3_ijJLj 4 *^j-jlJ 1 jjl t 3ll ^Jt 4J3J_A 

ji-l -a-j j! li j r.^lj JL-jjL^JiJij 3 ^_*IijJIj JjL>. , i 3, ,'<’1 i[jut jo .tiJl^Vl 
j^iLu *^ ^ o"^I jL£j • ^ L.^ j ^ '^j ^^ 1 (JjLu3JI 

4£L« jl -^tl 1 ji-Oj-^Jl (_j-oL_>.j 4j_o-*iiL^l <Lj5^jJlJI 

^l At a ^ ^ ■" a 1^ .~. jLi) (jL-^J *C7^ jU-u—>J1 

I • ^ (Ijl^Laj t3j^^Jill * ^...l/H JuLaJI <Lil Ijlj ^ 3o jjLi_3J1 


c-jJLi_oi jo ^^"i ^1 *L-0 




. (^j-i-ulo^ji vTl ^1 jl>J1j 


I (« 


<-. a1 


1 ^11 (^^1 ^ 1II 


kLJ^I Ijlo 1—4 . 


n oiji = 


L^j ^ -1^ 4 _m3 ^ J 




.. .. ,.:n ajj 

_4_£.|h 


j_a>U 1^ i>\ ^ >1 j l^p_4_ii_S 

'. U-^i 
^3 ^-ri^ 

UJ ^Lst-Jl Lj-O (*) 

sj" J -' * j ^ * ^33-^ aiJ^_4 ^l—iiiJI I J_0 iL>. Laj 1 JbO I ^ ... I ^i a . » ^ • . . ..H 

- L Jt I J}I I . .~ C _I i ~.Ci 1 1 t A t ij il~ 5 ■>■ 11^ T ^ A A ^ Ji .^\ \ ^jjxA •■'I_>^-*-1 ^ ti\^ ^ .,1 ^ ^ 

. -l-Laj ^ .,.-fc.H ^ ji.«a_L3 ^1^3" ■ La .4_ij^^jiJI aj^3i3\ ^iLiiJl ^a-Lsaoj ^ ^ ■**j 3 jS^j-»_a Lt^ >j^ 
Oj ,L ■>. V ' « ■ ■■' ■"■ 1 ^ . jJu—4_40 4_>.^ 5^^ .«LiJlj Jt'-’ .\—A_>.V 

. ALoaLi VI I Aj^U«... ^sk-a ji lo^LuaO V 0-^5 Ol^l Jjl!1j ol^VL^I 

jjl^_*jl ■ •' 1'~ ^Ijl OJe_i_i^i J^a .aS^saZ-A >J jjLfc. ^J •*■ ~~ ■"■ t JO Sj^jJl ^ Lai... 

. a-' <ljLdi>J 1^^ _ y <LlO jx^-iO ‘ *I I Lai ^ 51C ,^I I j>. La . LajV l^)^i 

.<U<C~. -wV! jilflj ., >!l 4_aj_>Jl s_ 1 1 t~. i jLai a-LJI >—lOiliJl 

^ ‘I ' —■ > ^ -~ ^yjJa_s 3^3 " J • "** • ^ • -*—JLilJl ^ T * ^^ 0 3 ''~' 

(>J-^* .-^ai ji ^ a^Jja 40^)_ill i\y‘»- trf:>li AJuj-Zi '—3^>JU - i ^ i'r\A 

ji ■ ^d.i»i.ar-ft ja>JLI J»£>^ ^L^l cllli («-lj ' V fl SjiLj I III! aI^>. . oiS.<.Ll 1 j>. 

^'«Isj L'^i * i *~ • ^^3 L4.*i-L>- ^5^ 4jlSLLI aij jLlu^lo .<L(oL)tdi j-a\ ^ja j-Q-"'" Lao 

jj^11 aij^ "^y •^~ ■ H I ^~.j syA A -v- ja ^^Li.aj ji ^1 w>_^jl]I ^ju 3 ,l>.I j aLo ji 

SJLijj^ H y^'tt IJ .1 ji . A j I wi J lull I' 4^1 jl.^ III jjfl \jy,j^ J1^ ja i^-ij jru ,^5^1 4 A ^ U jjjL^^ - “ jLajVl •■ 

■ ■ ^ t tl _ sIj^LjJ I j A a ! 1 1 ’ jl~ » . d '*. , .,1 d I > .*■ j.A ^Lo a ^ ■■' ^ 1 ■ ^ 1 1 Jj a ^ >1 1 ' ^ ^ 11 

. (A.^ Lo j LLa ^jjLj y ■ • ^L' ja - Aj A . jjLaJl ^ ■*■ ■ ^ 11~ » ijj _ ^^^-5«ai 4JLi^_)> J^aJIa 

j[£ lj|j . IjL^-a ... La_^ JLji-la ^V >~.i^ij ji j>s > cl^ Tt ■ ,.j jJ^ O ^ J^ ^1 <4 . .>iL 

i< J^j 11 I 4 ^ I I /< ! I . A y ,~.. I I ■ , | C I ^ ) I jLO . V i A Li a . 1 ^ i L-» 1 I ^ \ I '■L •" ! 1 d A . 4 \ 1 4 ILl L ^ ^ . . I V I y '• 1 1 

V jai jjL>>i.i f i^ai jwa aoa^ («aL%^L ^1 «“■ 11 4^_^^_aji jaLaji ^li i —>j .jiiL) 

. ^^djv^ai j ■ "^_piijJI y • - A ^ LLl j_a -^..-1 -Ij j a_Uc_i 




Kuj^UI CajIS S^IaaJI 


I J-j . 4_u 1 LI^JJI |JLj_>. 1 I j u^ ^- 

4jLJ_d^l CjLIoJI f^l-LlI ^1 - ;jj 1, i A i.,^CuJ LjIjJJI aAJt 

t A J^1 d"i I u4 1 w^'> ^o^jJ iCj-iL^ (JAII Jjl£L-u 

O-iL^ I I JLjfc ^L^L-loVLj ^ UaVI ^1 In il I frl—j-^j ^^l—iitll i^Juft o3^ 

CjLcIj^I dJUb ii A i a A O^J t^^L.Jy.JLJI 3jL^ ;J\J 5^ J "i ^ 

. (^^Ic J/U-uJ-J 1 4£La t L^-JU ,H 'H ) ^L>- i < m I ij\J 4-a^ j^'>J 1 

t, iiji.jjn.u 4.j^l^JI ^l^LJuXI ^3^ |_JI-i.>. 4 —ujj i-uL>J I JujLaL -1.^4 

. 4J LjuIj 4 I u^ ' JjLJ^ ^jl jJca-stJ ^ 1 Jal^ i o '>Ji 

j- -^-i-tl 1" <i" 4^^_£. 4£LLa -a ^<.i.j-<-liI-j ^jLiij 

jjL^ . (_j_i_u_3e_fl 'j- ‘ ^ J 'T 5j_i_uVl ^ j ^ * (_^j_*Jl 2^L>JI 

^^j-u dJufc 4 j d i^L^ LT^ uojl gJu ^jj) j < n aJlj ^j_^-^LLaj_^-_Jl 

IjL^ i^jJi (jL^J 4^ ^U t—tjL^ s j LXaJ^.jJJ CxjI^_^ . ^ ^ ^ 

—uslIj jjb IjLtI aj-MLJLi ^ ^j^jju 1j—iJLL^JJ p-Ajl ^ “ i_ul _>. 

^cSL>Jl 4 J 9 J J. ij^ a’i 1 4 < J J, J V ^^-4-1 Lj JjLLuD^J ^ ^L^IjL^il 

i,_j-ajLll ^Ajk (_7X^ jj)"i ■ 11 tjVl <uA> t LIA ^j-4,4^31 d1j_^VI 

cr^ Li 3L£L>> (jr^J 

l^ a 4 ^J^La-TJi LLaj^^-^ I ((i^^^-SJli) Lo 

4_iL^j jL^-u ^JlII ^ ■ .a -I . ji 11 11 ^4 —lj^^jlII 1 ^ 

^jL^I jl:>.i (jL-^ S^j£^»_iii_jLll j^lUdj J 1^1 c ^_i_uLjJ 1 jjij-_ill 

,^^-Lc. ^-LfauJ 4^J^ (JjLi^ ^uLJu-« Jj JjJL_i_J ijl yjL£^^ • Jl 4^jJfcJI 

W * V j=kl-c. i__iLjfcj|Jl ^^ J ^ .-^q 

^! ^ j^\.M ^^ijJi .(w^T 

4^j-«J1 t. .<16 ijji JA (JjI—j^I tfJA OjIS^ ■ 4 jl i^Vl ^JLu-d-nJl 

uD^l 4jL.*i„>-j J Ml I 1 ,,^..jjLc. 5j«>.I j^l 4-.^^„::aL_X™4 

ijL^^ ‘.,^^^_>-^l 4^^^»»J1 JjLj_SJ1 ^ Lr^ Jjj-i-u ijT IjiSLaj .5juj-j^I 

■ i-iiJt 4ij|jL!l (J-ulj LstJlllJa i JjJLj_u jJI 4_SjjIi t a* <>■! JlB IjlA 

. ^ A^ ^ 0-£^SLI1 4 I It .^^1 Jj_JL-(jj jLxg:. Tt-J-iiuJl 

,^_>-x» ^Jr^* * LlIs 4jL^_a ^ j ^ .“ Ijl^ k4jLu? , X * C. 

^1 U"i I 111 JLB Jl^^ ‘-~‘Jr‘^ Cy^J ^jLj_LI 1 4jljJk^ t**- 





















JJtAC 


1 ^ 1 ^ Ir 1 ^^_j_>. i JL^ (jLS^ i_r^ ^ 4_i^jJL 1 "^<.hj 1 \ ‘\ * T 

CjljLjaVl Jj JL^ ^11 ^ I il; <uLLaL-u ^>-ajl ^ ^ ^ V j_y^J • (.iJl 

4_ft^ljJI (^^JoLlXI d‘il L^l. ^ jJ, <ClJ^Lscja (jl VI ^.^il^^Jl 4-t_^l^l 

L^jLicjl (^^^1 ^JljJjlII LuLdl^l ^ ‘ ‘ “ * <^J i~^ AJL Cj^Ij yl ^ I 

ijjl IjJ tCldl a Tx I JL>>I lj|^)_i-ul . 43 Lj»*J <vU f:lj1 <~iL^I 

LiUj ,d .*L ^^LdiuJI 4 .U,L,uJ1.j cJ^Ij^VI jj.t,.i,.ii 

4jtjLjJl ^cJL^Vi _ 4 Mi.V4 _SLo _ jLac_>Jl (jL^ 

Vj ^JjjL_i_iJl 4 ^j-aJ 1 4^iall i^yi l^j^ ^ j ^ jL%.>JL^ t4^L4^L*J1 

: Luajl 4 1^ Ml U aJJb * ■ ^Jj OjL^ a 4 i^ljJI i ^ 'W'Y 

4,^'>-lj d jnL^I ^jjJuLj-uJ ^jl£' t4 Ji '^U jj-4-3 

^ * ^Ij Lljl_ a Ljj-^ ;jj "*• * ^J_^.^l_ujJl CjL^j _4.^1 ^ 1 t 

Jb 4_i-^j tljL^Likj .i^LjlII ^ 'jb "'' “1 

.4.) ^i_y^ (J^ irf-1 <~ij^ l)^ 0^ i4^1 II 

'^ll 4 . ,»jJj <^ -*■ n tjj) t 1 uj iLii^f i^LLVI 
jL-u-A i4^jj ^ ^ ^ "I ^Lc. ^jjl“ (_yjUVI (JljJj^l JLd£ . 4 jj^^1 

^ju^ - ‘ 3Li2 L^Uaj^ ■ »■ (jjj 4 Tjij ^1! c^ji) 11 dL-^L L^ 


L-d_i^i i ju^JI ^l‘^j-^1 4_L±.ujJL dLl^l 

iJV—4.LaAj aj^ j_^-j_tJI ^ iSj^ c-ijL^ (j1 Ijlj^ ^^I 

^il-i" ...I V ^ A t~a aTLj dL^ '^.Tl aJJt 0«Ij J_^ *3^;_^1 

.uijVlj ^^IjJlII 4_4^i.^JLl 4-^^^_a]1 iJl)l^^_dJ1 (jl ^jj-jjl ln.£^,^l 




^IjL^Vl (^1^ Ij ind L^l^J jLdJa ' ■ >-^ ~ ‘ 11 (ju^JLdJI lilH (Jlja^l 

O^ 3^ 1-d^ jj 5^^I 4j^ d ■ ^jj ■ d j 11^ <11 ^ r-1 .*:■ i^lt 4J^ 3Lcl^^)-d 

^jLo^LlI Aj U^_,_.. d^jJoXl J^LaSfl 


k^ujVl j3j—^1 ba ^L^ljj buiJj^j ^ '^l^ *^1 L^LLa^^ 

* ^3J3^ l7^ ^ ^ a ^ ''' j (ji—1 4_3 j LjL£^ 1^ 4 ^<1 ' 1 j '- V it— iTl^ 

IjLftj tjl i 4 ^ 3 -V. ^1 ^ i^LaJI (_jj3 ((^jlj distil t) La-Ajb.“i C, L^ 

iLjLdl^l ^JlA L7^ L7^ I 4^J • LiiajI ^LaJl Jya «.j.jOl IjLJb LaJbjj-dj 

jjfc 4ji iS^ 4^:>.lj L^LLa£^ Cr^' ijl^ JLd£ 





(§jjSJI CjjIS^ gUI IqILiI^.|J9j 3^I i^lcS joIojoJI 


LcUgkl V| . L^-Ijqj-j id 7t UUI ^ \^- 4 f o j^ jl^j 

^ ^ 6 L'.^ ^ ^ Uitl ,n n*! Ld_dJjj^ Ll^jI d~ij ^1 iwSl UU 

Cj^j^ £((Jj-aJill» ^jjjLiJl ^cj_uLj ^jLudjLilll 4 _^LiJ1 

^^_)Ltaj^.^1 ^' I **- ^^jL-i!u ■ ‘^ ^ 11 4—dj't y11 4 .jLul11 

4j^Lx^^ 4_jLLjSu <L^j— jjl (JjL-uII 4_i-uIjJ (_yi) 11 j i^ 4 , .i ail Jj] ;^Jl11) ,_>-uSuL4^ 
4^143^1 i~. ■-..ial^ iL^jL-ujaj 4^1,4 ^IiiIiJ 1 L:r^ 

^ ■ '■ 4^L3j 1 : ^ ^ ^ ^ 1 Iflii"! 


(*) 


(^^1 It-iJIjLst ‘ ^ ‘ j q 1 1 nil 4.^Ll^j^ii^1 4 j ui I. II tl 1 *1 ^ 1 t". .ft ■ ■■ tl 1- * 11 I 

iL^ljj ^ ..,1 j ..M 4 <u"l jl^ 

l^jLII (3j_5_>o I li t (JjoLx. LijjjjJs ^ eJiJL^ “ill (jl ^ j T “* '*‘i 03 ^ *'J 

4 I _L I iijtj o' ^ 'O^J^ i^3 4_^Llaj_^_Jl 

Lr^ 0-"J^ O^ L^IIIjkI (_^I I^a ejLrc_i_iuVI 0*3 ^ ^LUI 

4^L^I (jiLjl^3 . ^ fin CjjL^ (jl 1 '^3Vl 

^-kJLftii-uJl 41.\ 4i111^1 i • ^3 ^^3*^ ^'“o *"■'*• i-^ jlS ^ofLu • ^>l m 

- ^ ! 1 i i\l t*> < 4 Jl^B 4^UiU Lai ‘.j_u3L>J1 (^3jJ' 3^0^ 

jji ■ 1 » . i <-'->» 11 ■... jja i ■ ^ ^qa i, it u. 1 ^ d 1 ■ L ^-.- d, aI iiiVi .1 1A. i is { ♦ ) 

LaJ-x'I _^_yja I ... ^ ■■H LjjI.Li »..tir y i_ 7 ^^ ^laLU.! OJj j .!_>_' Lc I~- a ^iLisjuii,' 

5 ^ M ^4 t ^ ^'il -w ^ t '■ ■- ■ j 1 I. I Ld-^Ot yc. ai" . d_i_‘LauAJt 0^ 


tLd. 


, ^LLk ^L-^aUil 




^ jd^Laj i tOjo O ^ ^ ”l 

.^Jjl ,_;yiil I I 4 f » j i-li' JI. ' iJO a • Oj^JJ I ^L-d a5a.>J I L^^jl i~i~il IJ j^i. i d 5j f i.-^ 

. *1* ^ ^ d ^ ^ .,, ■ 1 ^ < 1 1 4^;^^" ^ "J ' ’ j ‘ 1 

t I.,, ! .-*-1 ^ t •>■ ^ ^ l-\ t i I I i.OJja t ■ ■ ■• ^ ^ ^ ^1 .t a' • M 1^'^^SL) i ^ _lJ d J Lt—11 

‘' _ ^--^ i t -... 4_LdLdjt *^5 ^y ■ .t. ■■ I ^ ou_u_>JI jji <—2a.. _i^^L) Lit ^ ;L^ 

^ 4~ili.^j jLl>.V1 . ^ ^ W aLc. 0-® ^-utLfai^iJ O' s,d^ » a ~ . II d JjtJ Vj 

>4^ ^7^ 4.bkLwujl '_yjyi,.,i,il j3 ^irt i^tiQI 1^0-^' 0^ d dj.^l.d<d 

ai.-^^lj»JI SjLi '■^LLa^Tc.d ^Ij^I aXac. J^i 0^3 oUj 

.a^^jJI 5..a jjy-^i t A", a , lOkild ^Ld^ 0^5^ 1 ^ ^ ^ ^^^ I C^S -djj iaII 

dju& 0-^ 5 .Li"»i .t:>Jl . j^Atd ur'>^ ^i.ida (*^>;>L ^ OualaU L^ai kd" 

^ j t M n“i I ^jl ^ 14^ a (_yj3 j_^LlOI 1 -^j.l.til ^j t ^tC jaJLoj O'-* 

5^lj^ cr^i ilLiUlli JL^li I^L -Tr a ,j^L-Jl kJ^J-LLl .ojljjVl ljfc_^j c?^' Aj^-ijJI «LiJIOj^ 

f jlOJI ■ ^ d j 11 ^d t ^ . ...^ 1 d I 11 U. j " d -»- 11 a-AjL^^ d i^j d d . it ' 11 d I -Wjt ^11 

. I A,j ^'~, Ti 1-4)^ >d£- j 0 t ■>•> ^ L^LdLsj tjj j .t-w 0^-^ ^ ' a ^ 

5j^ l^ji 1 ^ic. JLdJ Ld 3^1 0^1 ii*>tll ^_yJ] 4.^^ aJLijjj j^dli 4.A>.jL>Jt djlj^ ^ <n ,_]jjijI .i aa 

^ a cLi^Ldj^t 0-^ d-^ .>td Ld d .^1 d a^K ! 1 j2u (dijs - J ''' ^~ " ^ 4.Ul±Lt ^ « ■a*"^ 

-L«J ^L) (^x . 11 ."il^l I ^ t «t A a d I dl A~|V1 d • I lU 0^ dit .s ■"■ a Id ^ ^TBJ 

- OidJ ^J^j 3 -^ I .lOI^VI ^muLwiJ ,.. 7 ^ Lv 1 -t‘w Vl!j.d LiwL) ^ILa^ 1 gdt i h » 4--^i.nin 




























'**J d J ^^ ' '•' ^1^1 4 “^-tl ^jlA (jjJJj 

4j I^“i11 t4^L^jj^l 4 i<^j(jn Cjj>«j lIII jul OjL^ ■ ..I^A 

(_y^ ^ V. C^3 ^ L_»iijl )i (3-^ ^ 3—6—^ ^ i Jl_5 ^ ^ W (»1—C n 11 

«i ^ ' 

^_yS 111II1^ .3\j.l^ia-4-uLAJl ihI dLclj-^ ^1 tl>^ U....1 a 

4JjJ^ Cu^t-al JL^J iIJlA . JJ) aI* -i^" I a, 11.1! ^L^l J^_LJJ ^1 

IJlA 3' . J/LLa_iuiij9 jlij fj-A »1 i 111! tJi^^ljJl ^Ij-t^iJ 

3>-iiJl til cjj^-3i (jT^t u^i I iiiVl JjLIj (_^j * ^ ^ oj V ujjLjSJI 

j^j-uLj_4-iJ 1 ^^L_11I ^jt ui"^ 44 I ^ Ml aj 41 4^ <T a 5jj_i-aj >1^ m^Vl 

3^3:^ ^ i^n I t ^ I ljL>- 4_5_ 4^1^ Lr^ tJ l £ 

j. L7~^ 4a^4-^Vl 

^1— c. iiU Ml f i ij^ ^j-aLJlJI : Ijjjjl 3^J J^-ju Llc.j 

4.4j_:^ 1 ^jL^tj-Lt i (j^ f '""' t ^ ^ \ A 

IJlA w ‘ ^ d" '*' ^ ■ '^ ^ ‘-fJjljLlI p ' ■■-*- i_y^ ^jjj' iiy^ 

•.’‘. ^ 1^ JuLLajj ^ ^ ^ ' ^^LLaj^^l ^_ >^Jl1I1 =^ 

oljjLse-aj a sj Sa a 5_LaL*_« 1 j,Lse-> j«J . •'! ■ -^ .".Ij .11 ^| i, 

iJLi2Jl 4 Xms 1 j--a -Liii I JjjJI ^ru •“ il a II ^jj, ._^ 5' I ■ ■ ■■ I ...tj l^^jJ.3ol 

^ J f. ■>“. t ^11 ^ -^11 L^l . L-iiLj J1 ^.>. ji^ .4 4 _i>> ^ i JI Jj-® .<jJ^^_lll J iln 

^ ^1 n “W j ^^LaVI 4 J i->t La 11 I i3^JJ ■"■ ,_,_LJiLuVI I A > . ^ a a 

^L>- L ...jj 'I -fc ■..'.Ij ^^LJI L^^L>u^ 4 ^^^jlII L)^ 0^ i.iUj juu ^ 

A -m A . ^^1 4_L^14jVI i?-i-a ,_>t:X> ^jL^I jLjfcJJ IJlA . << ^ a jj^ ^ jlCTl . <1 iJ^ I Ag. ■ al~^~i 

. j . .La! I . i^jjtJI >. 4_ijb^ Jci 5L>. I .~.!I ,_JiJ^^ T Yl 

jcla. ^ ’ 1 f»Lc ^ jl. 11 <Li1l ^^^Lrej-aJI 4^jjg i^nli Jju (*) 

«'■* ■ ■■! j . 4 _ljI oLt_4L>JI ^Jl>I -^Li AjCy IM~ . ■■' xj ^j-'vVI 3 

jL-JLjsj jlS3 j«JLjlJI ^ 6 JLl' J^*J 4 ^! ' 4^1_LAi Jj d »o 0^3^3 

^ iI'lj ^1 ..jJi-liL^^jj j«JLfcII ^jjjjlL' ,,;/u!ivU.i jl-^j >4^3 » U~i< nlj .Sj^jLlil 4ljU^ 

“a? 31 sl>^i ^ ii uIj_3 ;i^^.4^I 5jlc. 1 >luaj 4^Uaj^^l S-LoL.^Jl 

j *>..- L L ^ 1-4 ^La_i . ^ ^ ^ V ^ ^ 4 ^Y ~i > j j-aL ^j^Ul 4 ^LLlj^^J 1 4_k>jLJKJI ^J3 ^ I I 

; |» a j j*!. 1 1 11^ j| 11 ^ I 1 I A j L->. ..14 j ■ a «fc~ i a ■ il L> ■ II 4 a a | ^.«a. 1 1 

■ »lj«V> j; Jj^U' 

^ -'-' j ■ d ' 4^^^J>JI I A I JJI ~ J ^^LjJI Jia^l ■ ,-s.L-l^ 4_4^^^L> ^«.wliJ ^1 J «J ■ -11 _lj^^ 

^1 -LljLIJI j'^AJ J '" >-«-•». LaS 4-dj^_>. . I (] 'I 3^^3J ^ -■!**• a ,^j_Al ^_^I I g ; ■ I a i a 

. 4 a I a 1 A ^,. a -W 1 ^ . ^ . .. .1 I A ^ ^ . ^a\^ I ^ 1 «i , .. & ^ , !»>a i ^ 1 . .,~I . .. ^ 1 i._0^!lAJ ^ a ‘ ^ I .“.. i l 

OLc.L 4.%11 4 . ^ 1 I 1 Ij 4-^jJ.I 3J a •«. U . I^LJu 0I«I_^.J^] ^I J-%~4j 3-^ 4jli ^ ^ ^ i1 4 j 

_ll> ^ I-II L^ • ~ a~. 1 4 J . .. I j .^11 pl^'.llj ■ 3J a *«. 11 ji 32 ^ ^jr4 4, 4 J d I 4 1 1 j j .11 J_i ,- 

1,3^ N ^ ’ " ^ ■ j . ^ 11 \1 ^»Vl ,^^1 %J_^-laa.lJI ljU% 3^^^ p ~. 1 . >» a < ^ I^^Lii 33^*3 *‘^^-^ 3 !>''‘‘'‘i * ' 

. 1 * "A 4.%1j^ .41jJl>J1 4_lj^^*J' 4 ■ >1 ^'. 11 ^^33 4 j -L I ^ I "1 oLjiljJ . 3 j^^'j ^ u-iljiill • -J 







hjuj^UI CajIS SjoIajqJI 


^ ‘ ‘ ^ "‘ '^ JUJLJ>. I A1 1 ^ 4 ^ "i 11 

ijLlVl jL_Ju1 lLU j ^1 . 4-Jjjj-JL_J 1 4 _^L^JLj I ^LjjJI 

t—i-dJjj ((^jLtJLl t_flj-LaJl ^1 , i 2 r 2jjj, t^) ^ ^ "i 

. j. . ujll (j^J^ijO «LijL 4J (J~ d 4 f^j£L jJllm\ jjl^ jJi ^jJI 

. ^ ^ ^ A jiLc. Ijja fjji j-*iuC. ;^jL>J 1 ^J^jl (^ylc. 

jj^-j.-^->j^Ij lJlI^ (jr^^ i<«^jhj>JI ffJJb Ca^ajI Ldj 

^ ^ j.^ ii 1 .M d 1 ^ ii L-j- 1 1 , 1L-^. li^S/ 1 ^ J jj n ^ » j jiU 

jji Lijb 2jL_uVI jjl.?oj . -^j) 6 dJL& 4^Llr Cj-dL^ (^jlII ^j-i-ul j <nil jU^Vi 
j, I Jub ^ t i"u i a ^jl^ ^ i^ i ajK |_j_i_ujj-2J I 

L^l ^.A^Li.iLd LliLL^jj. \ 2jLC.Lt.*^a t.ti^ 

d_A ^!l A \[ j_. ^1 j^ (^1^ iL^m f^jja CjLuaj_^-tj J> 

i j I a j 1 ^ 1 ki^-i-u^Vl JiiTl *^_y i> li Ijl-^ 4 5l^ ia 

L>^ ^ ‘^ jJLd^ i IjJ . j) iAi.a-^Ll^ 4 11II i !Li 4 j^Ij 4-^aJbl 


i _4jLj ^ .‘ ^ ^ ij^'^i L?^ J 

- ^ j ‘ d 1II ^ . ..14^ ^Jj^^JLl 


, V... ij. 1 ^Li_u^^^ ^ .^a ^ ^ ^ ^ JL3 ^ 4 ''‘^ ^i I ^l_dj 1 ^ 

4_^LdjVl dJub ^^j£. - -I (^jJl I* I'^tl jLa^l tiJjLii 

d j.^ ,^.S~TI 4^^^1 dJ^^^Jl S^LdJl i ^■wLl^ ^j-u^jJl i^jj-uJj 

j-^l j j (^U ,3^ u' (J"i a^ij L^LlLa yL-3^ ^ 

^jl 1 a ^ i^^LIj 4jLB i (_yi t 11 1J ^ 1 »jj I -i 1 > 11 jj * L^l 4. 1 in 1 ILi 4_j—a-ibVl 

'Jl I '•^ L_l_iiJj^J ^ ^ tl I_ uLLaJ^ I Jkj A ■ '^"s 4_t_ul_J_i_uJI ^A d jK •-"“ 

uZjjL^I JL£ 4 ..j£[£^)^V1 Si V '^“11 lIjL^^I OdL^ va A JjlA ^^3 -' ^ 

^LaJ (...dU 4 S^jLJuJLl ^J^ L^-d-Jiej i^LLau Cjjl,.i.*n.4 iSjuJUk 4_^-x.L^j^ ^ 


.SjL^iJLl d^.il ^V*tl ^jjJI Lij^La! ^mi 

1 t-I^-i-u^ ^ 1^ I nit djLljLJK d 1 I ^1 Id^ 1 I >.l^jb j 

jLdjVlj t(3^L dl i *aj (_^j_jJI ^jlajJl JijjL_>. ^o-<-uj ^j K a > 4Jj) ^ .nil 

aJJb d j .U 4 a - d ■ tl S^^,j^..p^J| d . .^. d • al^ tl CjIjI— aVI JjJ lj>» 

C-ijL^ ^aJLaJI ^A LbJjJ->> ^1 i^\ i4_^L1^£^ ■ ~*' j 4 ^ O-iL^ CjIjL^^I 

4^LLaj^_Jl d ’ 1 A djfcjLj ^Vj ^1 SjLal ^JJL^ CjjI^ (jlj ij j X Jl^- (_yJJ 4.1^ 

























4 M I 4 S ^ J ^^^ tLluIIb JL_3 

C_|1jUjV 1 4U \ ... ltd" ^L-L^)) ^4-A1 ^1 j_jJI (jL^J . Aj, A Sl,l ^Jl^JLI 

t.dJju (ji-AJL>. 5^InjiJLjj C7^ tf~iU iA A 

4^j_L^1 1 - a x>>tl (^1 i4jj_L^ . ;.i-^ j ^ 4>i" dj^3 

4 j t j t"JI ^In Ujj^ (l>:^■^^ Lf ^ ' ‘‘J ^ (j ^Sj (41^^ 

t f 1 

cAe- (‘'j^ ^j5w„i.iiJ 4J1.4.J| (j^J • A,...*A^1 4jum«]I jljLiU 

jl j t II LuajI (,‘*il tft aI JLB illln A (.lul£^ .(ji^L Lj^jJ 
^ 4 a Inill jl^ a'i t til .1.1^ ^ I mi i (^->1 (^jJi t -ij. i n^tl 

jjt !^J-^ i \ ^ ^ ^ jL-S-jLiJLi dj-Al—iJl a 

*■ (1>^^ * Ly*~j^ <u>iJI f^jj ^L^ 1 ^ * 

‘ ‘ *‘^ ji^dj ^jl)! ji.ti L , L11,i ( 

3jl>.jJI j3-^ l^jJlII ^Ljl>o JjJ '><'> V ^7*^. j^LJl 

Oj ^_^j • «L^-i^jLcd L^^^JLuaJij J.M .ti < . tl to t t .j «4 j «Usjt \ 

^LuaJLI 4^L£.j (^1 Ll^I ^ CjjI^ 3^ ■' ■ "■ 

4-^j^“ iJI ^_!Ll^JLLj ^ "■ t(jr^L? '4 j ‘ aU^ 4^LIaj^_JI 4._JiaAJJ1 

j^VUa tjl^ijl CajL£ ^ 4.j^[£^S/1 5j'»~ U oLV^l ^ y^\ 

4JLj C7^~^ t"j TT 1 i^l JL_^ _i^ljj (J-u-^Ljj (jJLdJ 3-A ^-l^IjJI 

1^1.l 1 La ^^jlaa tS\ Miitl 4JijJL>. t JjjJJ ‘-iJj^ tl)' CH* ^ 

I^LCr e-t^^_>Jl 4 aVI SjLsLIII CjL^jJI ^ ‘ ^ • 4j aj iL 1"11^ j "»>■ 

4-C.l 4 -j:^1 "i .nnj L \l ~_al 1 ^jui^ 3 jL> ~ .‘ ^' cl)^ 7 -■' ^uJajI t ^ ^ ^ Y 

. 4-pt^1jA_i_uVI 4_^LiJI fjjft 4 j ^ aVI 4 :rt jtx^ 3jLa j_A 3^ . I ....'»■ A 

>l<LaljJ.I As>l-u» V ij^3 uf^A ij\^,UJ>l ijr^^ ^ ('^) 

oLiL^I ,ji>4 jUi> ‘ -^ ■-»" ■ ^jisjJI ^1 (**fl* *JL^~* * j^^ljiJL!l <lJu.JiJl4 

1 ^1 mj 1 4-_t. ' tjj"^ J ^ ^ ^ H ^Lj 1 H C>^ 4_i-2_3iJl lUIj LfcjJ J-l^ I 

1 4 4 J 1 ^_yA jJJLI ^ ^ ^ j aJsi^ ^A ^^LLi 

■It 1 4 . JjJLi La J~i-^ ' ^ • ^~ ■ ■ ■ ^ Lj^~' 4j 4 <^jjtj i^Lo. ^ ■ ..1 

^j^t.A* 11 3^^ jIjAj g ^ 4 » j A H 4 _LuJI ^_^_usLaj OVl Itf>~lj lIjVjI JuA 

J ■ ■ ■■ ^' ^^tGAjL^JI ,_p-4-) j-ijJlj ^ A > ■ ■■ 11 a_^^^__aJI 4 _aVI ^ «»~ '< « ^jjl Iaj]... » •4_^ «L^ LT^ 

^.. ■ ^ ^j 1>JI ,^1 3-i^3^ 4 t~i 5■! ~i 4 U ^1 j^-A) t 3->^j jl juLi 3 ^ *^ “• 3^ ^ j * j -“'^ I ^ 

Vi.ih4 ‘ n ^L^ot Lh^ ^ 11 ii 4 >^11 4 1 ^1 1 ;i^«j djL3»3 l^4d ^■■ ■ ■'^~ 3 ^ >—I^Bj 

J-4—t^a • J ^L_aj 4_4-i^Lc. jlJ i 1 03^ ^LaI 

, J . V ^ i 5 ^,4 jjJl>J1 4^^^aJI 4_Ja^jJI 4.jjtjjlj tliLujljJ 




t§>uJI CijIS^9 UI JjjIuJI 6 joIoaJI 

irflM 

«Lj.ju3_3t_tIlJ 1 i^Lj^-uJ4_^li) i^ljL>>Vl ■ ■■ A (jr^ j- iu-)j..>Jl JukJ 
^) 1 J^Lv I iij . JL>J1 i JL^ I Ji^ U^J ■ SjijVl ^ j 4-jajl.^Ji 

^i ^Ij-S 11rtrLt J^LiJlj_ul ^jl£L4Vl U^ 4 «:L-j^i 

"i ill C-uiLS ;^jJl jl, j * aVl ftLx^j j1 4 jlf 

^3 .L^^l ^Vjul 4.±^ 4^ cAl^-^ Sb (Turkey Petroleum Company, TPC) 
3jl jVI ;jV l,illj ( jLJ-^JLlil (J^ *' 1^ ll>^ 

l^ULl jLvjjI ' 4 Mi~<_^j) ^UlVI l 4 "k. oJ^3ij-i-u1 Jiii ojI^ 

\ypr y^\ JlS 11 jL* (_yJj lJljJsI 4^Lj|J1 lJj_>J1 

^ (JijI Jiji jj!*! i-ti 4^j^ a 4 14 n U *1U SjjljJI 3ljL^I 

Jl^ CjjL^ ^J-I Tr- *4 t--i^_"KJl i In < tijVl lJ “i ttl Jl3 (3^ 

L^^3.ibJ jL^I 4_^l 4^ all i-A,^ ■w. 

i4_jS[j^Vl 4 —‘~ 1 4-^^^_JyJ1 Iji^Ljb^ . Loiajl 

cJj_^ A. 1 f l__.xJ,l ^i. I A * 1 LaL)| 4 iti U> A 

tji-iji (JL_uj| (^j_^ JLii I 1 ^ ^ ^ (j-^ j-j-4-JL_j-ijj *Ia rtlli 

4JjJl4J 4 U j I 4 a 4 J 'ki.jJ^^LJkJ 1 4 • j . U 11 4^^1jjJ J J ^J J ^ ^ 

_ A U \j .tt J _ aVi . j1 JlJlj f^yi ^l _ 4 _ i^1 4__a_^ljJI 

jljL-ftj .till u^^jLli,! ^j ^ j !•“ Ijj ^ .y a Ok t^LlJljJ 

^jl_jl 3jjl_uaJl Cil 4 ^ia "ill (jl 4_ae-stj (j-a (j^ ^ j >«ll -ij—4 _La (jj_±llaj 

.i.-uL>>Vl (J—3uJ 1 ^ ((Jlj^ V _3 I ij,^kJl 

^ 4 l^j>II L^LLaj^j I i M ijJa >4j i ) ^Y “ (j-« jyj^_cLjJlj ^Li_uJl (_y^j 

(J^ *>*:?J 4, n V a (_^ L-flLoji 

4 3lruf.!Ll (J.a.jae,«a l.^ .jig. I ^Ldjl 

JL^ 4>_i_^1_3jVI 4JlA CjjL^j M J ^LfljVl alXA (jr^ (j\",-> 4^1 (jOJjjJl (jij 

jS jl I ^ ♦ j»Lc. yi >*i; jLi-/ jii^jl (*) 

^1 (i^tii flTi jlj «<_jI«GjV 1 c.fc.->ij J3~L>>j -Ls,..j "JI j *»■ .11 jjU.~ ...11 

^ Oj-^ C>^ ^ ^ ^ ^ ■* Laj jLLJj j-* ■ -ra 5 1 .>•.i•.^ 

^1 4_i .L ^1 I I_ iI_GjI CtAO jL^i^j-j-3 jLlxIj LaLd >(juJjjJI ^-al ItlA ».icjjfcj 0 L 9 I JJuVI 

> il.ilijVI jl 'j"**i->%ij . l^ fcfij^ (. 7 ^ •—)lJuji jjSLj . 11.11 jjj9 

jl—ui CjIlJuI CjIj^_^I <Zi .tlf Ij '^33 *"*41 J3 al.* -^-^3 3d-^^^ 1*3 ~lj i II In I 111 

. jjJ-I jla^^ ^_y3 IjLiJk^ Ijl ^cv.1 tjjLa j^ ^_^).ujaL»J 1 





























Jl5 bp OjL^ i^jjl jLoj-oVl tJl4_iILILi_u 1 

Jj-sa_>. Jl^ (jLSj . Jj_*_aJ,l 4 _^jL_u Jib L^j-o 4 jlc. 

. I tiUl^ 4j^^__i_iiJ Lj t~« ^ ... "I ^ » aI AtVl ^jL^ Cj~^ Lr^ 

^ ^,,j^j tA^L^VI ajjb ^ ‘ ^ (J’^J ^ 

^j-w^ ijVl A 1 IJlSLaj 4 _i :wjLJkJ 1 5jlj_^ itj (jjj 1 i i ti 

d^LdjVl (,,7^ L^^Lselrwl ^jLpj) Li!j..j%^ ;j1 4^i5hJ^^^I 3 Jlj% 2II iljlj'^jJl 

Jjj i II <s jLi_C. 4J J-iliJ V j_j_j_>. ^^JJ ^ t tij 

JL^ ij^ J1-4^ VI J^j t j 1 n . J (3^ < ul 


J Jj- ~ ■ i t d ^ I ^ ^ "i 1 ^ 5 iL^-a ftl ^"i aI .^".Cl \ 




aV 4 


* '" ■ ^ ^ 


Vi sjL^LiJi 



j j 


uM 




LlJI 


jj_£: V ^4-L] 4 La^I iljLj ^ /I ill Ui 511 ^1 ,4_4_jJi_*Jl 

^^JLJ 11 V 4jLj jj Jj " 


4_jJLLCi jLjui CjI j id ^ 1^ ‘ ^ ^ i 4 4-g.^^i.aJ^ ' JJ 4jL^ 4 ljub ^A 

^ A \ i • ~ A ti A LAJj_i_uJJ • ^j "«^ ^ ^ j ^ l1)jL_i^ 

4_L.4_ift I JL?JI LiJjjl Jl^ ' J^j^" .‘ ^. l-^ ."il Ml Ji 4r‘-Vl J-^^ ‘ ^ 

‘ ^ Lli^J J-^ U^ I 4^ jl 4 VI 4 I ( ti ) ILl Jj|^"< ill 

.^JjVI JuI j_Jj 4^L>. I V III j ^ Jji^^IlJI ^j-4 ^_ylalj~i "fc*VI 

Ltjl-^ t j _i-uVI t ■ A \ U _li^)) ^jx. 4.hiJjL->Jl (jL-^ ^ I. L ^ 1 

. I Jj.»Jl «.LL)I f^jja J/\.j4jLui^I * > JLj^ 4_%_i-uj 

_> _t -V. 4 _ojL_Lj^ 1 dl 4 _i£[j^^VI 4 .U> Tl A . ..\ I . ..ti A I ^ 

^Lub 1 JlAj - ij-a S-lj^lo 4 1 rt-w i^Jua 4 j 1 nj^^l L^lLw 

Cj 4x.LLlo ^J^ ^^_ya . 4-14 J*i 44 * 11 ^ "‘ * J <1>^ 

i^LuiJ uIjLjlauJI ii^ljlLLxIlj ^^3>.1 ^^Ij 

JjtU 4.j£[j^^Vi A. V'*." t,l i2jljV^1 L>^ *(jr^^Vl 4 ^LlII ^X±a 

CjL^J-Jo] 5 j \[ i^" 4 VI I^U ‘jt-> ^\\ LuOj-jL^ J-^ tL^j_A^I 

L^jLv 4^1 jlI1 4jJl^^I 4uSu^^V 1 i/^Uj 4_i£[£^Vl «lxal]l 

ciuL^j Aj .^"'. 1 i ^jjJI 1 ^" A I 4 5,1 Tf "ill oLV^I 

(jl (j- 1 ^ 4L 4 ^L>. iCuL^ ^ 41^11 CT^ Vi 

CjIJu 4^1 LmJl CjIjIj i^Vl Jl^Vi 



KujglJI CijlS JgjjiiJI 6^1 aaJI 


^jSjL 11 U-l^ j3-*J 03 jjijl IjlA U-^ J^ ur^ (3^'^' 

Jl . Jlj_ja>U >-J-C- Cj^ JojLJtOj ^Luj J-o-^-J ^ ^ 

i4_^ll3jj_Jl ^ 1 jjj^.' (1>^ 3jutl^ (J-4-tJ OjL^ 5_3^L^tJI iJJL? " ‘^' 


(j j rt ■> ~ T ^1, i t~i luVI ^1 OjL^ ^jU'nlil^ 

Ji i - < a3 ^^i ^ciU|^ ^^j^ n uiJ cLuL^ La (.,. i .j.u, > > t5>. l - * ut.<-4XiA L^l i LaLoj 

(jL£'j . jLaAII t ^ji Ml aII A.^.jjja')l\ ^LaI <Ll^^^.A1I ^Ljj ij! 

i Oib jj)j c ^If L ti 11 ! I 4 ->iO A A ^^^3 ^ iJn I 111 H ^ i ti ^ ^11^^ 

tJlxL_ujL_fl t3:>Ji 1 j-^ Cilc-jf JL^ aha II L^LLl^ O-jL^j .([^^.j-uLajI i.lII 

cjJ! (Sir John Cadman) ,>ojL£ o3^ >d-^' u^j 


J3 CjLusjL^I aJJb . d SUH J^LiiJLl 

^j-u ^JLajVI j •■• ^ Jl3 ^__J-£^JLJ tjLS^ "i A\ ,^\\ 

lZjIj-cI lull (_yi£- tjoU 3^ hJj a '>^Li LbI^^j-C-I» i Liiaji i^jL^ 4jl 
ijL^ 1A j ^LJ 4 3o -y "i L' L^ 1 ^ ~ a, > 4 4.^A_i_^l 

.<1jjL^i 11 51 1 dS^iAll 

i^Ll^l ‘" 1 ^ 5...1 tCjIjij-u * o^lj tCjLuojLAi,l c1jjL£j 


(I PC) a I ~ \ I " d' a .^. A • d s U> < 11 "ill ■ *> &l—u 3jLcJ 

I mI i (Iraq Petroleum Company* IPC) 5^1jjdl JaAiJl 4^>i cJ_po 


3^/BP d j a *^ml 1 I ^-LAj^J'fcd 1 4 .^^ h^i 1 1 dC^ .*■■11 

C FP (Compu^nie a ■ . ,,\^ ^!1 3 jj- * * 1' 4 ,±,^ ^1 1 a ■ ■■ 5 . . 1 41 4 Kj. j**.!!^ 


4^LjlI 1 .U ^;tl ;jl (_^j SjLii^l Ll^ 4ji 'i/1 Francaise de Petrole). 

‘~'j '*- Qja ^JLjJI 5 V I f". ^ t Jl3 (IPC) 4.^l^^jtJI I In A ill 4 ^ a 1 ■ ..tl 

Uojuli >“I ] AIaJ-^ ()/U all 4 ^LajVL 3 . 4 jlU^l 1 irn a fl><j 


(Area of 4 ^L\<11 4 .^IiaudJJI JjulIIj o^lj t-djJo jl^^l ^CLaj 

jLji.1^ tjj3 L-aui .:.:tl ^J^£. L^j! tj\ iMutual Interest. AMI) 

4^jOJl (Jjj-J-dl 4-j-tf^LiJl 4 jli^nVl oIjIjILaVI (jl Laj^ . 4 a i.^i'i^ II Jj 5 11 

JL3 diPC) 4_^1 j.-aJ1 diSj-LM L^ia L~.a "i 1 a d<j r.M iTPC 

Ijjb L-^JC—I-Ujl t 5 A I jj 'i •h ^c£L>JI ^Lll d 1 ^"Ijl ^1 cr^ 'V, 

^ * 11 (.1<-)L^ L7^^ Ly 3*^^^ d (4-^^jJl lZjLS^^^JoJI lIoLujjJ O .i.dLI ida^ mJI 

O' V| . L^l j 4^1 fl“) all 4j^jJ1 (—t ■ ■"■ i j^ O^J . 4^1 a"i all 4J^jJ1 


















jjAC 


iCjLiLijJl jL>.i ^j i-uu .a I.,.t Aj\t \ d*C(-%^ Luaji ^<A 1 ^jLiSLijJ^S^ 
Lgifl ^ ^jA jjl ^ Ji^Jl>^ L7^ 4_alj^JLl ^.ja^LJuj 

t<Ujl 4 ~t ^11 iljjJi JjJL^tj (J^.j^^_lI3L>J1 1 LaLaj? 4JLd-L^ t4j| (^_>1-*J I 

j '\ -^Tl I j^ -^i Lla-'^ ^4-i-ujj ‘C'j ' 

Jo^l fjyXLjLMi\j . 11 4^j.jl!I J1 g Mill 

fr^jiiiii. 1 Cuj^^SLlI &l_Lf "i I 111 ^ I u 1^ j 'Cl/j^^SUl tiaJLI 4SLLg-ll 


c. L^jl VI /<Ljj1 aIliJI ^jjJI ^ja ^L_(JI l1/jI£^ C/j^SUI ^jV LiUj /^IjJlII 

f_^lj ^gSL%-i 4^lla^jJI ^ C.i->iJ L^Ljo ^Ix, jJia 

C./j_^^l L-djX J^ ^Ii 14.XUIJ (^JlII Ja^JI 

A 4 //ij A A kll iilij L>^ /CiJJ l) /4_jl VJ /1J^-^ j) '> i 

uLa^Jl U^ ^ ^ ^ i^Jj) t i <itl A..aJi^^.^i^ OV JjJL-xJJ 

‘“' n ■ -'t I JlSIaj i^Ij ^ * V ajAAA (.\j^se^j^ La |ji^ ^jJ-J1 

L^ m /i J A~i g iuj j_4^i lLx^ (J^'L^ I ^"i ajj A SL^/U A-oj^JlII ^j_^1 
Jk3 (ji / tis^' ^1JU^ jl djLi/VI J-l->»-i aLJ^ . A_i^jJLl ^jlSfc / II CjL^j^ CjLxJ^ gjn 
AjLj 0^1 t U.i r. r \ JjjLaJi ^Jl^ 

Jj-L.^ill alxA (jl ^ j—gVl L)l-^ 1 g /i .A^^IjX A InAL^e^ 


iCjjJuji\ Cjlxlj^ Juu 1 gjA O^e-jo^l ^.g^VI ^qI^L ^j.j-ujJLI A_^l^pL:^l 

.Ax^^ CJjlxo (CjVLaJI JkjjLftJI 

^jx ‘ ^ ‘j ^ ^ ^ ^ ‘<JL->JI C/jL^ Lg_^->aj 

,^^_4joL>Jl LT^ A M, V g i^jA tNjj-aJlj 

JUlL^aj I \ ^TV ^Lc i^jA j-i^^\ ^j-g ^ AjJLlII AxL_aJI 

(jL^ lJlJuSLII IA'^ .(Jjijj-Jl (^^-l^- jj~t aJLj cIh® ^ l>^ 

jJUl 'JflLfciijVl J_yj9 ij-^^ (-7^^ L7^ 

(Jj-ia- 3^ /"uf jj-^^ 1 A ^-15 (J3 ^ilI IAA ijL^ ‘(Jj[^^ J^ L7^ 

(jL^ i-aJuSlil Ia^ L7~'^ A_JoL^ ^LiJI t ^ j'^ ^ A_^j}^^Jij 

Lo AJ_u/ 3^^-JaX (J_uj4_^ I^A^ LT^ cJ*^ A^ , ^1 •“ . A ^1j Jl^ jjl < nl' 

Jaij-j-Jl CjLSj—Cj a x >> i^ L>^ J^ A ■«■ i I.J 


ojI^j .^LlII A LUrtiU jjl^JLI ^j-L'j. J1 A.^ljJI ^^' “^3 a^LlII 

ijulij V g"ig 1^ j Alg C/ig^ A^ a <j^LA^ljAii A.^lj^ 



>tiJI CulS ^9UI IqIjIaj - |J9j3^I 6jdIaaJI 


^ . <U ^_C. J-iJ I 1 t/**" ' LLn_i.LAlJ J 1 (J1 J t ‘ ^ 4 J 

Jl^I (_;r^ L>^ LftjLu jLud (jJn< itl <ljj 

. 1^1. a'x .t^i^• U" 

i^^i-i-iJi j I iiLf-u^' J Lv I (IPC^) 4 _j:3I^^jl1I ■ ^ 1 M ^ “J ' ■■' * 

^ *jji- JLxuf^^l 1 ij^ <1^ g^ jJ 1 ^- 1^1 Lu. 11.11 CLLLi 1 a.^iilf: * 1 , 1 » 

4jlj3 (4^jjJI 4„L,*,lil ^_jjLjJ 1 (jj I C i tjLcLua^ [jVl 

ijl (^1 <"iJ CjjL^ jjIj_JI tLiJJa_dJj1 L " ^1 ^j_q£Lj 

. I ^ i'll i"^ i_lti^ i]l_l ^ 1 ■ I d ^ U\ j 1 1 

Ji>V* ^ ^To jik, 

4 <1 a oLua-jLia ti^j-^* ij^ Lr^' 

3jjj-JuJI 4.^11 ^sllli ilIA-y^ (j^ ‘ 'j jLj^l ^j■ >«» -^ 11 

i ^ ~i a r (Jt 4-jj^Lj ^jji 4 _i "wlj 

■>!! ^__y4li^*I' L^LLaj^ 4_ji^ 1 ...jl A ij t iM i_Laj) t i>> 

ij-fl->-Vl uLiiJl 4_i_fll^l ^jlJLiJl ‘jaLill i4jLal^"Al 
A La-^J (jS[j jflJ ^ Jj^l ^[/CLai-LaJLll 

oLlo^IJua juu LIojISIj^ ■ ijj^j 4_i^1^^jlJI Jea.^1 

jj 4_»*L^ (3^_? • 4j^^La ^3^^ SJlC 

. -^1—i^a ^j.ilJ ^La ^-jj 4^L^ ^L3J i^j£. ‘ -jadH jLu-a' lt^ J 

t-Ulj-a^ jjojlJI ^^jC. l. »jn.rJi Cjl-Jaf Oj-a-i-ol i ) ^'^V ^\-C. jjLa Jyi CjJLjJI i^3 

4_c.LliAJl ^jl Jl^ Iij-'-^LliJ^_JI (jt LoJ^ Sj-^j 

JlS_ 3 1 jj idJUjL:^ 4 _^LjJ3J (J1_^I ^! ^ 

CU 5 SJI ^1 1 I*■ V (»ujJLj 4_jSo^VI sULa^ll 

aJoI^Ia ^ (((^^Li^l» j^LIlII ^(uldVl ,Ji ^ >„Uii,ll u^LciJL^I JUu J3 

4liCa CiSiLJ-i-ot Jl3 (BP) 4_ijs^SL>iJ1 ^jj'^^ll 

^l£[ja| l 1!11^ (1)^ t4^|j_*JI 4 .£j_ui ^A' 5 ^1 j.l^<tl I 

ljfe^L~f.La3 . l^l.uTi 1 111 ajJLI > ^Lluj -I Sfl LIA ^ L7^~^ 

1 ^ O -j^SLll ^ j ai BP ^ • “ t~. A, t A i^J^I t^Jr4_^^cuJ ^ ■ .li I 1 i 

( dl^v 4.jJxtia_4 CjL&^jLi^J t"iLajl... a JUUJ ^ 

4.j£[j^^Vij 4^LLa.£^l (j^^j£L>JI t.^L>. qA 3JuJL^ Cj^I^jG Juuj 

























4_uiJ9LLo '>" ■ i^_yA Vjlx^ . 1 ■ X i ijL^^iLa-JlII 

I L^.iitl ^ 'I ^' “ I ■ ■■t“ Cy^ 11 a !1 1 ^ . tiTl 

ctJLiJl ^ ji I "■ <V1 ju 5 C-LJ 3 SUI j } a] oLS'^ I (Kuwait Oil Company) 

1 ■ ■! V 1 Lx ^1 -flg JljJL:^I UdJL^ejJl Ijlj 

.^jVl 1 ^ir j. a t,ii\ ^LjjJl c,*‘j,j,>. (JLxSU 1 t j A (j^ ^1 

. Lx Jl^ 5x \l .aj LL»Li!jX.1 l" \j^, I <:*■■>**. ^ M CjLIx-^ 1^3^ *^J^3 

JI 

^1 (JLaJo i^jJi 4^1 <nU 4 % i nLJu ^ ^ ‘L .U A/tt « J ^r:ti j ^ 

^ Uj^rJl lZjLoLc^ (ji VI . ^ (J—LiOJ (j LT^J (^j~j^LiIaJl j_uaJtJI 

j£^ JL (j^ t4,j aIj 4 lij t i^ 4 t t !jl£ \ xj 4 ij.a < u*) 

jl^ V ^•^L (j^ 4jL^ i^jU^Lj ^j-XI LoJL^j .LdLu^ ,_LAa]I 

j)j^SLJl L-Bjji^t t(Jl^^VI i^jjA t^Li ijl^^VL (jS^ ^ *l_;L^ i Lv^ 

. 5L... 1111 ^j I ^11 .^..rttl 4 _i_uljj (JjL^ (jx X ^j^it ^j^' 

. 4,^Lj^^ . ^ CjLujIjJL) ^ 1 “ 23^ ^ ^ ‘L A.tl 4_£^^^ JLJ j ^ i L 

(Formation) 4 _i^jVl tZjL^SLll ^ cr^' JijLuuL^I jjx L^jLLajlj 

^1 t ^...I j_ij La 4_^L^ tiijL£^ .(jLjijJl ^ ^TA ‘^j— 

'La: T 1 LxJl V 0 j ill ^jx (3 ^Jl 3 (JL>JI (^yi-3 ‘j j j j j— aL 

^ 1 ^ *11 L^_Ld1 J|3xj Jta-iiJl jL jlx A • (Jx->J1 Ij^ '*'Jj 

4j lx Jx-3tx Jx^ ^LtLyJ^l U.5^ <»jJl jLtl 

. a^JioL^ ^LaJI (J^Ln j^i j~^ (JL-iiJI ^ j Ixj 

XjijL«!l A. j.^.Tl .5 1 ...!l 4.^j^^^xJi LUx ■ _^^ •-“' (jjl jl ^3 

a_^Lux ^IL 5J1 Ijla L^j 4,j -Tfc^LJI o \j ^LfiIij ^La: II ^Lta^l 

d t3 ^^iJ^>-3*J 1 ^jLuuX i *■** (j—*l LLLltl (jl-^^ *uLxmi^VI -j*i-tl 

lL i.u.)j i4x 5['>J 3^^xk>mi (JjLxJI L^-^Lt .uj t aJ^L 

4_j.j^^^_jlI I 4-SLlx.l1 LUju Li-u-u-uJ-x i4.xj_^-xJ1 ^^^-LaLix (_^L d il LL .. 

l^xld^ (j^ V < aI^^XJJ (xLajJIj 4^ < >tllj Ljjxx - 6-1 (jLj .11till 
Jl^ ol~^ '*< ij~’^ ^ Lt^I lx-iAsI . 3j->.LrtL1 (JjLi ^1 (j^-i i.liL£,ljJjl (J->J 

(4_XJ^1) 4»Sx (jx (J-S 3,Lx ill 1 a^LaeJI ^-i_uVl jx 4-1 xL*j 4jj(^-x 

JijJl>- CjJju 4 4t 4.< u i—i aI^I xJlA 4ii i"v JL^ .^3jjJJLI^ 4-ijJLl1^ 



CwlS ^3X11 |^i£ S^IaaJI 


^JLdl ^1 ^LjJll ^ ^ U*!l (jll^itnl Jj) t I II ^1 I—3^px.1 LaJuuj 

4_^j_jl 1I 4£LLa-t.lj \ ^TV 4 .1 ti! 1 4-wa^^SL>Jl “ £. 1 ^-ol^Ji 

4 mijlL t II ^L3t->J1 oLd^ OjL^J . 1_14 ntj full 

^JJb La M "w SjUjL-Ju 4-^La 4_-^Luaj .^SLLoJLl 

. ) ^T^ ^^LiJI jL^jAVI ^! ^ 

Bjlx iCjljJL 1 jLdi 

^ ■ i'A i(Harry St. John Philby) Oj-^ (jr^^ 


JUIJJ til Jl^ 4 I L^Lui , \ i^ll 1^ 4-^^>ili 

^Lua^ i^ a lW’J Lt^ iLiUj 

(jL tf ^ t< ) I ti CjUtlll ^olsj 4_^^ L7^ L7^ L>^ * LiajI 


JJuJI L^I^Lm Ijj-SBirfuuaj 4 _ij^^jlII 4« ^ .L ^Lo-u tLiiajI 

cJlLaJI j..a-uaj L>^ 4^Vl LI ■>k S 1 LtJ^^ \ Aj, ■*■" ... a a" ^ 1 ^ 1 1 1 ji£L^j 

i—uj^ '.uillj ^j-u^LlII l)^ '4 ^L^’.l I ^Ll^-oU * jjI ~ 11 

aJJt Ij- y*-ti i4_3L^ 4^j£[j»tll ■"ilLl ...tl 4 j^-j>JI jLSfcXJ (jl^IaVl 

^^^_iJ1 4Lai t 1 1 1 tl lU^ ^jLlXI ^ I 1 I JlA ‘ ‘ ^ I . I .... ^ 4 ^ jj 4 ^ *1 ■ ..^ i-il H ■ ..tl 


«Ij^^ j-Aj 4-i.ujjJL i^_^3 ^ Aj^^iaoVl ^jLlj.S“. ■■jVl Aa .Ltl ^JTTJ CjjL^ 

^ L7^ 0^3 * ijLaa>>l jJI ^LaUlj i) JbJ.^ Liadj 4 

A j ^ #11 ^L^Ji cj^\.um I ^ «j ajL t'iJL.ij-a jLi^j yj * — ^1 Lillll 

lIUII (_yi£. u"^ (J^ljwa CjjljwIjjj i 

Ii.v^tl jljxIj i(Charles Crane) ^L^l ^j (jl 

L^jjJI J^L ^j^ 11 jufc (_jJI cJuJal j 4.j^-ajj mi a 

(^L>. 5jj i"i A (jjb Cjj> -rr 1.1 Laft A 4j^ tt 4 ^ Ji^ CuL^ 

(_^i,li, ,^.4 ^ (j^ ciiU) t4 1 4i t«i‘rt ^g-Luj LdUl Jl-i.d...i,4,Hlj 

-' -* (1)4^^**^ />■ V f'-i . ' (ICarl Xwitchell) j_|j i <■ D3-3 ''“ —i—? kJ1 ^ 

LIa djL^VI jJlmj .4^j_pjj 4 _^Lo CjIj^ 4^Igll La Jj .^Jl£.Li^ 


4jiujj^l AjLgLgl^l Cul^ j| t 1 a"i^a ^ LiUIl |jt ^1 

^ Jj j»"jjj jL^ * ^ ^Lc. (jja J^i .4_^m (_yi£. JJJ-*JI J>^ 


lZjI ji^ (JLg!l>>l lLILa (J-u^ 4jl LbjlJLa 4jfcj*iij 4jai .^.O. .^Vi AjlI^j 

. J^LJI t3>*^ 4aUat tj I Vi CjI j 4^La 



















4 tilniU Jjl tfjl ^“i c.\ f^j£. ^_y^^ (_yJLjJl i^LjlII 

^^LjQJlI! 4 JjjJi_jJl 4Sj^ CjjJlC. tL^.^1 (_yl£- * ^jt (jSL«j 

4 dJn f 1! ^jL>iJL1 5jL_aVI (^1 tjjjj-jt-Jl ^jlj-jo UJU '“' 

1^] t 1M ^t LilLLI Jl^ jj)tn“iti I Jut (jL^J *^j^^uL.uJ1 4_ij^jtll 4_^j..jJl 

J1^-aV1 Jj^-^ tJ^ (Jj Cr^J^ Juifl »4jLol..«a"i.Aj SjLcj 

L^luaLou^l cIjJjI JL3 tl )^^ i"i « 4£>la.U j^>ujJl 4 

^ ^ ^ i ^ j ^ "U ' 1 AK a 1 ^ ’.^ LujJlLq t-yl. ujl 4 tSjjjLj^l i>Jl4j 

i4^LL^i ^ 0^3 »< . 4 i (JjL^.:>iJ 

5j>Lc. ij ((Stephen Longrigg) ■■■ 4_4^l i4j|j 


^1 4^1j_tJI 4^j^ ^ (BP 4^j_^ 3ju-iSUl 4_ILd^ldj 

(J_l£.) ~ 4^ q ill (yCi^j Mill i V jUj CjI^^^I—C. ^j^l ^L^l Jl 5 tjL^ ^ ‘^4 

4.^^ Lii ^1 La j^Lc^^-i-u 4_j1 V| i4_i—4_!^^^_uiJ1^ 4 ■ aVI 4_^^_x^I 

i", 1 oljluiLo^l 4 ^ 4j^\ **“*< i".-^ ■ -^1 3P 

pj 4 1 > 1 ^ J^)-lI 1 4^^uiiJI ^1 Ljt ^JL^J 4 AaJ^ . i_L^ . ^^ J 

J‘^j^ C-uL^ L4jj ^lj-3r " I »V 3^^^ JLS-C. (^1^1 

^ CjLuuxL^I 4l i^lj-d JL^ i^L^Lj . 4J 41 it I jylj ^ “ ■ ■■! 

3jL-L^^^i LoJI J ' " ‘"' * '* IJl^L^^ * 4-_1J UaJ^jJ I 4 _txjh 

l^-xdj «L2J ' L>^ /11 ( .j ^r.!l jlu^l i2 (Nj •. ..tl 4 ^LuuJI 

4 t I III ^ (All II w ~ ' ‘‘j ^ culII V 0 Cl til 4^L^ 4 a 1 ^ A 

j"<Tl 4 1 I . .. ^ L7^ 4j Jl^^,L.uJl 4 _U^^^Jl]I 4£LL^I.1 ^jA 3 *-^' 

4^ULi 4 a%[ tl f .U-^“i j3 4j Sj * . ..\\ ^J-^JJiP&O 

^Jut 34 ***' "fc. 4 j^Lj ii-iJi JuT j^LJI ^j-4 

piLaJl ijIJlL (^^-i-C.1 JL>>t Jlju jJj Jjj—"..L11 ^IjJvujLiuil jLij-.i a I tjJI^^^Vl 

CjLL( <(■>■ C^luJj (jiu^ ^ ^ . . .. -V- 13*3^ ^ J '‘L»/i<ti t 

, ^0-w l pJLJi i. Aju"^ 

u' (^-3^ o' 4 > ( 11^ 3|-^ ‘^3-5^^ LT^l J-^ ^ 

^3 4 jlu^ Lr^ (^.>^1 4jl^ (pLtau]l &j_<-uj pu.a."il Juit ■U...jVl 3^;_(iJI 

SjLjl i.iJl ^1 3 Laj^_^ - 3' j "*"*^1 3^3LI 4 . j 4. is c.(uL^ cjLLi^^ 

ujj 31 11 tij (J^iiualijj tU Ij^ 4u>. 





^3jjj^l Cul^ ^.* \JjJ~r^^ i7 ^ ^jaUuJI 


t.Li_U <1 >'*■ i"!^" . ..I ^JlA LT^ JJ-i-tJ-i A Cy^ 

^_dJ 1 jLtii-jjl (_yJ| CjjL£^ 4.-i-LIjl!1 ljj_>»J 1 ^jl i.^ j i.Aj ^ i^LjJLi 

,J£ ^1 cLu^illLi 4 j ^L^IluiJ V (CjVL>JI I—ilgil (^JSLuij iOLijJin 

^ (1)^3^^ <LLd-^l Lilt CajI^ il>^ cJ^ 

liy i-J^-*-aIuJ 1 ^JJ (C-iajj-ScB u\ 0^3 i^3i _^-u£lIl 

I• 4 JL 3 JI Julll lLU jj) i LiJxil i La^ 

Ji>-j 4_u 1 \ ^1 '^ jl^ ' ^ ^JlJI ^•~'^^3 cIa^o (j-t-t Cj^ 111 

4 j I 4jj,jl3lj_^^l ^jLjlJI 4. a Ltit^i 1 ^^ ^ . g ■ 4 j>l :^". •!! ^^jjj j\ j ^ il 

. L^ULI (_i_)L>> (_^| ff4 a n! LljjL-%j1 .4 t'llUj^ lU 4j^^l3l^^i^Vlj 

iLa^u^U i jj linrj Jk3 LxALjjJa cxjI£j 

^ ^d '^JJ) ' ^ 4-j_)Lc tJ 1 ^JjJt jl_A^I 1—(iuJ c-iJ-A 

iJIjI^^'LjlII ^ 4.4^1 ,jl ’ 4*.tX-wV a jjL>iJ ^ Jl!! ’ 4^j^ .^1 

tj\ IjLA ^1 i-fLudl i~i^ ni~ll I V d 4 ^JLA {j\j 

^l^"mij V udLi-A ji^^o-aJI i-jj^>Jl Lo^jSL^jt Jl^ LjI^ ^jjJiUl 

^i i ^ ^ W cLjS[jj_jaVl SjLSeJJLl o£jLil Jl^I 114 . 4j 

4^^ (_^y_l£, J3 6 i *^3-^ ^ ^ 1 ^ "n I 3 ' ‘' j j > m j—^ Ca^_j 

lIljL^j t^mi (J^ 4-£jLiiJLl ^ ^ ^ ^j£. iIjlA ^ tCxlLcI L^l VI t Jlj, I T "itl 

.^ajLJlJL) ^JlA ^ mJ1 ^Jb lIau^VI ■*■1^1 ^t cli^^J1 Jl^ 5"lI>' t^LiV^I 

4jIjjI ^Loj I Oij r.... > j|_£' ^jlII jlLJI ■ L,oJLj 4_jJAiJJ1 |<uLj^I ju£.j 

jjj (_3i^ VI (J-i-aanj ‘.^Liil dJLA 4-uaA- ^_J-)-il t4JL>-LLAll jjlji^^ jJjLa-a 
.Caj^^UI t 4 I 1 j u^jLb . ..i 'V Ij) IA fart I \ d4 Lai .^Ij^l i Urtt 

— JuJuiVt 4 art->- t“<l irt %» (jr^^ 4_^£^^V1 Sjl-I^t-l.I' CjLV^I VI 

4A^^.>. A.U ljuk ^ iLii^ ^1 .^J^jl.a.uJI 44J^;jlII 4^JjeJ,l 

^IjLjL .~iI .ft r- 4 L 1 ^ L>^ La^ 1 L^ klaiai^^J 4 _ljjJjJUQ 4 j ->■ j"lj^ -^1 i^JtJ 

rt A J • ^ j 4 >» 1 JL^ (j^ t 1 4 I < tl A Ojj d AJ 4 -^J_uij_4 ^j.u.^JUJ 

Jl^ .4j V ijjJ ‘ ^ -j itlj Ja_>Ji 1^ j4 c,4 a! oij^ljLAj 

^ M i^L^I cl^^Vlj 1 Mill ^ ^c^LaLjiJ ^A^Ldi^ . dJLA jl Adll 4 1 11 
^-^jjl (,jr^ Jla.1^ JLILa 1 ^ 3 -Ljj <" 1 1 >1 jl i u d il LA^tl^4 (_^l 

.4^JJlJI 4 ■ ..1J . ..i! ^A^jljl (Ldljul i4-llc. J.fatfa< Ijjl^ 

























JjLt-S (J-oLlII ,_j-i-iJ-ij (ji ^ Ly^J 

• 1 1 \ I > 1L^ 1^ t >1^ V rt^ p-^ i 111 1 ■ ,1 

icJLiJI 4jui^ LajIj^I JJl£ ^^^3^ ^ ^Li_uj^J ^ 

.^jj ^ ij^*} Cy~ 1 ^ *.> ^J^LLq t .nj ^Loj.^1^ j ^ SlLaj >“!■*< t 

^^4-^ O^^! *" 3j»?e-%^ua A-jI-laII 4 j4,JI CujL^ ijj%-xJ1 ljuk . i ^ u > (jO^ 

oAll^l ■ 1.3 4 ^LIA .i^jJLjlill 1 Tx,!l ,un,a ^L^jJJ l.A, I ^Ljl^I i^aji a 

4_jj_^_aJl 4^1 <tllj U^J^! O-^ (J^ ((4J^jJI)) Ci^“t ul (_^l CjIj^ i^'iH 

4.^uIaAj| 4 Jjl^l ‘ i^l^l < i-l^ L^^(^3i>l ^J^-t_uiil 

.4^Ijl^I JL^I Jjk ‘ ^ 

^e-jJoljJLd . \ iJgjI jLlLcVI 4^ljLi_4iI 4^jJ1 jLixlj (jl Lijl^ (4^1j^ 

^ ^1 trirt 4 4 iiUill 4 i i-tiitlj 4 l4aVI J- Lt^ O^ 3j;jJJ1 dJuk ^1 

UjL^t La 1j] (Li^ . Lu^l ^Liil <Li fioJlj 4 4 ^c. 4 ^L.4 Al <"*jr t 

^jjfl i^\ t^LjjVl ^1-3 ^4 <1.^1 ^Ll!I (jl jl uix-Vl 

JjL>" 4^1^ "i I iiU 1^11 ^0-^! u' ‘""T^ ‘o i^^Vl i}JL>. ^l-jj^l 

ijUa 1_^J .iUmijVIj j_5JjV 1 tj^j-JuJl Jjj (ji£. jjjliiT udj-jj-wi elnj-l^Jl ^JL^J 


Ij^VI 4 W l4^ot 
.^LftJI 4nlnitl ^JLA 4j%jjJll ^1 jJjJl j.lmJ jIj.3Ij^V1 

j^Vl LiJ-L>u <(1 j c-SJu^Jt)) i^jji 

4_jj^^JiJ1 1 ^“i T*^" I^ 4_i-ol^ I iijl ^1 jjk 4.alr V i^jJI 

jjl.>u (OijL^ IIq 9> i.'ii c(rt 1 14 Ml t,!l ^0 cy Cj^ 

(jl 4_3 .^-lLI t MP L^ 4^Lum j ■ “M 

(4j ^aL u 4J j^1 f^j£. i.'Li, I ?y"n jU Ij t 4 t *t J^ LI 4 

(_yfc (^^1 JjJlII lLUj t^j,-ju a - l C.u>Z L)I 

.^l^JI Lil^L^Ii-i-u1 4^L*JI 4^1!jS[J1 l^L>> ■ L 41 I^^LLliI 4j:^L^JI 






(_yl^ ii—UL^ iL^J t "ill ij^ 

4—^!L 111 cZjLi-ul I iillj (jj[j..L"i fill LaJ\ 


j-lo-ij (j1 Lijlc. i 1 

.<4_I i>>m ] I nil JW) a c. 4 t ,*>11 lijIjL^I 

a^jH (JJLLA doL£^ J!Ltl jLi ~ . ^!1 

CijL^J * ijL^ ^ J ^ * 

4loL*Jt 4_ii^LcJtJl Cy^ j* nu jl^ 

4j^i*ij c.jJll (jl^J iiUrtMl 

■^~ ■ L» ‘ ■ --M ‘*M A .“■ tl 11 ' CjL£j-uJI 

At i. ^ < III jl t I 111 

-q-‘^“ OjIJ Jl^ CjL^j.JiJI aJJt OjLS ii^ALaJI 
I L^ ^ < CajL^ ^Ltti-^ll ^4 ^->“lUI jJl 

^ ^ Mg jJ.ua_>%j CjjL^ 4_^L11 Jlj1j_jlJ1 ^ 

kijjL^ 4^^L.4 _aJ1 cjL£^ Mill ^jL^ 4 "i fU 
(^JlII -V-j- 'v^I ^^-jlJ.^1 i 4—<al_Ajl CjVL.>JI 

ijJ» 4^L" ■»«.> L^ C7^ 4J)!LJi» ^Jji 
^^■t'i Jl juijJjj JoujlJI ^ ^ ^ Ll^ -4 j ij-^Vl 

woiia—iJl jL_j_iil^ 4_^m JljIj_*J1 ^:kI^^_IL11 

'1^* .~il ...i j .■■ /■ i j * ...Vlj 


^urt AJ ^1_ !i V« 

.. L^ 4.JC.j^ V 





















JjjJl cjLc^SL>J 1 o-iLS^j . 4_3tjji.l (JjjJl jja L^ixL*j 4_jj^)jiJl (Jjj-Il L^-i_ujLcj 
^jjb 4j ^l^Jluij V 1 .^t t!u i • «>» 4^ijj ^^tTuU 

jl ijr.L 4 j Ii'^b/i CjLSjjZj oL-ul juiM 

La ^t^LljVl i^jji ^ ^Ljl^I ...jH ( 3^1 (jI 

4 jKH (_jJo-ij V jU_<_uIj 3Jj-L:^ 1 Jji>Jl Jj^i^ (j^jj-uJ ,jjo 4_^U-aj 

^Jaaj SjjJla 4 _iL:hAj 4 ^LuJI jl_^i^ti tiljj (Dumpingprcisc) 

ij^j.^Ti {^jji ^jlSLlI ij^ (^^LLcJ L^^LuU ,j.ujL4JJ 4.j^L^ cIjLujL^j ^-^l-La 3 ^^ 

CjLJuBLIII »4j.<.iijjjJI ^^Lo-ftJI 4 jjIj Cf>o 

jJsljJj J-Aj t 4 4jjjJl (_yjl fliH JjjJLl 4 Jj-*J (J-A : Jj i 4 /j_<a 4 j <; aVI 
jil ill 3^3—^lj_Jt-j-_i_u1 3^ 1 iC^" CjIj.V rtll (jy-1^- 4 ntU SJjjJl 
2 A 1 ^" ...A uljlSj-jJI t^'\ igt a'^Lj j 3 ^V 1 ^JLA (jl i^JLrwVt 

SL^ ^i>»j 4.djj_LaJLjj >L>3lJi JiLili^l ((1^5 'wh 

^J_uJ-_^ J) l>A^ Lr^ CjjIj Jl^ 4ia_(_uVl ^JLA CxjL^j 

4-£:jJ-I3 3^'^' 3 ^ Ij-A 3^3 •4JL) clAjuItj 

1 ^ 1 —ml i_faii!l J) ~K. I ^ 3 ^ 0 ^ 3 *^ 3^~^3 • **11 1^33 ^ ^OA ^L^ 

4_ju)LjJI JLiJl_>JI ^ A', L^JL-Seji ‘ ^ ^J1^ ^ ! IJ ' d “' T d ~ 
^jL-^J i 33 —ujl ^ * 1 ^ 1 —^ iJlmimml 4_iJr Ul ^JlA ((j^L-mSo 

5jL-3t-_lll ^JjLVjJI [l_L=ulJ *A\ f^^Lc. i ill^ TL ^jl_fl_-4 *JI 

^ 1^03 J-Jju 3 Al_pl LLajJ 313 ^ ^ 4lje it! (JJlA 3 LB 3 JI • 4 

4-ljfeAji t J « ^ ^ ^ LiA 3 ^ ■ ^ ..i . . 1 ^ I 4j^^ L7^ 3^~^^3 3 ^ ***^ ^ 3 ^ 

^^umujJLI (_ 3 ^ iJirii.>.4ij,) 4.^1 u a»a 4^3^ 4ii4'Uxii A 31 4h-uA (_^.*lj <^tj 2 j 3 ,^_i-o (,^1 AI 3 

^ 1 1 ^ ^'A * ^ L_£. 3 ^ ^ ‘ ^ ' I ■ 3 ~^ ^ ‘" ^ L-jJ I i 1 1 C A 3 . L—ftJi 

Ja.■ujVi 3 / ‘^1 d J q mjl j cjL^jSL>JI cj\ ■wL -^13 cjLjuojLAII 

3^ ■‘■' ‘ ' ^ ^ .2 1 \1 .-^~ aVI JaLujdVl 3*-^ 5 -^ ci-ljVl 2 aU-lia ‘ 

lyA Lc.jj ^LiA 'ju 4 ftlfti-a l_P;LSLII ^ f1 fl .' ^ *' '•^-H 0^ ^L1^_3 .^j-aL->- 

t j-iAj ^~ '■ ^ «■ ..i» -^"11 ^ “^~ '• ^ ^gjKj t ^ -J» ^^^Llsx!l ^1 Will 

wJjljj a it-.2^!i a A > , tl _i_t_}j 4JL>J1 oj^ c^) 

a ■^~. i 11 3^dJI ta I .r_^i^l Lj~1 a ^ L |j_^ ■ t^ ^ 1 .--«■«- .^^vL£.Vl 

- ^J l y■^"i! !j - ^2\~L I ^1 33 juj-tli jjjji■ uJjjlSii Jl ai 4.13^ i>^_mj LL 13^ t-..M 




iJjj 11 


'jt ^' dL^-i-uJLi 3jJa^aJLi ^ ^ ^ --j ■ ■■!" 

tljj^SLll^ ^j^jL_<_uJl 4 ^.Lc. 11 it^_ajjl 4 4 ^11 (j.4ija_>Jl 

«LjU 3-C.V1 J^jJl JJLC. t4 <vl^m 4 in I tijll JjjJI 

Ll. “Jijft i.'ii^ ^1 a t Loj_fl i.aJajJLi ^JLifc 

4 n111 aJkJb OJltiuIj ^SAiTSt j.U 4.^j^^I J T J J I j j 

ljl3 .4 1'«H S ^ Laxa 4 4^Lt,ii-4.^1i 4..4 .jU3LjlJi1 

' ■■ -a cLlILaJI ^J-i-uJI d J i't d J ..Ij . ^ lLvj itl jl • . ..I JIJ. 5 “ 1 

jj^Li td,-i>.lj i^jji i^Jb dl^ I JlA . frl VI (JjjJl 4 iJiiJllj djj^j 

l“. il ^‘~i^\^ d^l^" . ..t I (JjjJI ' ^Luiul (jlx-Lla Ajjh.lj iJuIjjlJI 

^1 lZ-ljL^ jJ Lo^ 1 ^ .“.1 aI a", a ^jLxiJIj ‘ ~ *' JJ ^~' ^' dJL^ . ..tl ^ZJ 


' - I I H 


(jl VI . L^ d 4 V d AU CjVjLu ^JL^ ^ (1>^ 

jjx-t (.^.^1 ^ ^^ij-LM (_;r^ JL>J1 

j 5j-a t-dj^Vl >"./-! U“ . ..I ) \ • olj M * 1 1 till (jjjj) gla 

J:v1 JjIalJj tlLj/Vl JjJJ ijj^i d_^Lj ^j^ *Jj|^)JLJl j^fc-uu 

jL^I IjlSLa^ .j^^JLaAjJl |JL>JLi dLoLjiJI d_j_Ll>.Vi cjl£j_jJl d ^<1 .a i^jLiiJLl 
Jl^ jj (..^Aill ^ ^ ^LojjL J^i J-3U-U 

.|^L_uJl 4 .a1£, LjO I—SLjuJoI djLJji ^ “WV 

j^V . Jea_alJj ^ 1 jLit_j_i_u 1 t 4 "■ "W 1 ^^1 y i .~I.~t A.l\[ . ..H lIj-}L£j 

TA i Laj^ li^ t 0_)L^ 0^ din <; V 4 i(JL_*_3 

jj-o j —‘ ^ jjLljJI (_y3j ‘ IjlSLa^ . Jia-iill ^L*Jl y-c 

(j^_j-4j_>JLI i_)j-jl 11 (Jca_ai!l J-itjl i J-ijLje—ill d.^j ‘ ^ 

.^_^j).4ld (_y-L4-£. ^^5 [jr^J III ^ lUtiiH ^1,1 -fr "i (III (Jjj) “a-~n Cjj^SLII 

kijIjIjudVl ^m d,, i,.i.i„<i.> ^-4^ d_....;i ^LIj| l^j,^..ji^ „i„3d 

^ ^ J ~ ^ -fl > ..... I |Jl 1I^^.^J d aVI a . i f*- ~l 1 I I^LV^I d j ~ . H 

^ Jajiill o' 11 jlSLaj . L^ jljLljjJLIj (_^j jl TT m 

d t I t tl ^_jJj uln5 d I I III (JV-^ djLa t^jjl 4.uJl CjIjVjJ ^5^ 

S-^ V^ ^jl (JJ^ ^l-*Jl j_4 jJtiJl Ijla (_yi^ • 

(jjilaljJll L^ jd jL>.Vl ^Ll ^ j)-^ J J ^*v 1 i jl 

• d-i^l^JI V~i.uui l^LIl 





























JJiAA 61 ^ 1 ^ 


^ II Ml II ^1 (_7ic> 1-1^ dJuk 

•.IjM^ » ^ 1 i" <q > C7^~^ ♦ ^ J ** ***• ^ (1)-^ \^» L?-^ L^j I n 

UL^ c)^^ ^ -<v *-^ i i~^ 3J ‘ ‘ ^ ^ ‘ ^ (1)^ ■ *■ l J 

jl^iVl Cj.Aj.^ 1 4-^lj (j-d ^jJal^“"^>1 ^j_a ^L*J1 La ,_J-<iJB-jo i^jja 

jLudJ^VI C7^ Ci-Li fau"^ t ^i~uJL <4 jindlTI Cf ^•>iJ c^' 

u' i scj i^LkJI L"'^ j-.f_^LjkJI 

I^^^LljO 1J1 -C~i A 1 ^IjLoJltJ ^ ^ ^ ^ J Jli ^ 11 ^L>Jl^ JjJlJ^I ^jjL-CfcJl I^JJ f r till 

• JljJlskoII 4JjL 2JI 4i^j[^^JijJ1 3jj^^l ^^-1^ 
^jVlj CjL-uAj-lJI kliLlaX. 4,3jjj tiJljjtij 

^ljX.| t. 4 JjL«^ Vl i4^^lj f^jji (C^l^ La \ ^YV |&L£, ^^1 SjuLaJI 

*jj_>Ji (ji£. 4 ^jJl11 jLLb^I L^Lx (J^ <U^Lj I jjj_aJl 


iyu L>^ CiJjL>Jl J ^ j I nj . 4 mi3 ) j^LlII Qji 4 lUMj^VI 4^^^JlI 1 

^cj—aLjlJlj (Beschlagnahmung) 5jjL_uaJ,lj (Enteignung) 5jL_j_jJl jlj_Us 

LjjLjL-j-^ ^c^Lill djub Cjyi tij^' c^ d^ ^(Nationalisierung) 

O' <>^Lkij^L 'La I~‘^»^ 1L 1L i^JI 1 Jlj^ i_ ^ t a ‘ ^ 

^ ^V0 oj^SLIi^ ) ^VT ^ 1^^tJ1 jjL-t 3 jji 1^1 f. iZjj—i 'vI JL3 4, j—I i.'vVl 

L^LLj^ . y ^V'^ i^Lc. 4_4 _j_j_^_jl!I 4£mLl_^ ^ ^Vl ^Lc. 

‘"■* JL.U 1 jJ^ (4,j,jJ^Vl i^L^j—jJ) ^Ljj3 CjIjj Jl^ ouL^ t ^ 

4^ I Liijjj :4J uV1 Cjl£j,iLIl l^jlf L7^^ «:IjiJ| ^1 3jLi^Lx 


II A I tlL tj, IT I A IiL^ J1 j_L.ajJI '*'* " t ..il l d I--*«-T I d.■■ ■ .1^ <) 11 ^1 1 t A ^/A 


^1 jJi djj ^m.lj j,jLA (British National Oil Company) 

(_yjs^ jmJI j-5tj djujj^ t-fli iVi^l -La (j^ ' ^YT j»Lc. 

Udi£^ 4j^Lji-d 4j^ljp udjjVl ftl ,t/T.£.Vl JjjJl iljU^J liUV! 

1-Ut • J^lj Cjj-uaj fcl^JjJl ^^ ■ '■ '^'*1 u ^ (^43 • L^ (jl <uj 


(Jj-LI ijJLijt a. j^L (^6 is jj-u A 7t^ ^ •tl cjLa^Lj_>>Vl jj^^j 

J_^l 1 cluL^ 3^ o^~^\ J j i ^ cH* J - . ‘ ^^ I i^lSLoJl i^LXJI 

iOj^^I i^dLjt «U^Lj 14,ula^ 1 4^L>JI Ju,u 3jJ 1^I 4^LLI -^jl^-ll 


5.V "1 U oLVjJl a__jtj^_!i .Jl LbjLj)j_c ‘~'j 'V “ “ ‘t.7^^ aJjjJI 

^j-u^jlL-i^u jL^.j-^^L 4 3^ L,f jj_j^ ^1 ^La l4,j^j,^S/1 





.d t a^LLoJII dJljjkj L^ iCjljLdiUluVI ^^jji L^_Li.>«j 

\ ^A .g :LiL^b/l d-oJojjo L^Lfi" I 111 1 j«1 ~i CjjL^ l7^^ ^jjJI ^Jl^ 

.~>1 .i^“.!l ^ 5jjl^ 4 SLL 4 JII C-ijI^ t f^y~dA 

“i Itia ' jg * ji ijg ^ fj-A LdJj^ 4Lu9Llitj1j LcL^jl l_AL^I 

tJlfa_L.>> 4 |3j)"* ^ IJ7^ ^ J).L.w.l i ljulb ^1 ^1 

■ 4jJ^. ft.<.Ai,ll <UjjJl 11 d^LLoll ^1 d_i_...^tL jjJ^jo jUu ^ i 4,jaSU' Jyi ^1 ^t-i-uJl 

t^Lo^l ijja 1 ^ j|^_jL3jj dljjVl A dhta cLjua£,l dJLijfc jjK JL^ 

(J A Cr^ mil 4^jjJI 4^1cU CjjL^J *(^4^ Id lj^Li![j 1 H (1J^ 

CiJL^j CjLa^ i*^"l1 ffSJt -4">l 'otj .^~n ^JlA ^^j£. 4_jmLU1 ^jU,! 


j-dVl j' 1^4' ) ^A1 |;kLc. L^JwLul Lunjl 5 J 

«L^ ^jl£^ La ii±lj (.LajjJl J^j-j jJj-u jjlsLiitjl 1—aLLall jJl 

LLa^ ^ d JS '“J ^m dt La jjj 1 W) ^SJ^^ Lt^J * 

JL>JI JlLuj ^^^jjlII ujJiaJI 3>^ L>^ aIjjjLJI J_j.3b_aJ 1 : LJajl ^jJbljJl 


J_5jJl tlUj JLi-a j-^ 47-"iia Jjj j' (1)^ 

Jjua^ (^j-II (__^iiJ^_JUjJl 4 _i 1 1 l^^JJI 

.4_LjlilJl j.jJ_>Jl 0^1 i—Ig 1 .^ 

L^l i4_u^JlII Cju>«j ‘i ^ ^ ~ . 11 J^jJI ‘ - t 


I jlSJLj jt a'lj V CojLj I lid (.jr^ U' cr^ JL^ J_a^^JlJI j-Jllm 

^ji 3^ o' iy^ CjLj g^ t^Juj La ,j,-l£. tOJLjjb (jV 

L . ,1^', I . .1 I ^j^Lj ^ ^ ^ ^ i. ^ ‘1 ■ ■■ a j^_gVl I. 4 J J 1 “''' “' (..7^' 4_d^^^i.^JI Vi 

^1 i ul 4.^Lj 4 Jl^Lj JSL L>^ CT^ 

SjuJui Oji iiii"’ii jjJaitj 'InrtiTl jam jl Cf^ ij-A t^^yiLaJl (jfjj-uuJLl 

) jLjtil 4J^ 


3^j-J J * ‘ “ JJl%^ L^ ^-^-uTlscj 4.gjj^Ji (J^ 

i ‘ *■ j ' '* ‘"''• 4_) I d IJ .<i J jj I djSLs J I ■ ■■ ^ ^1 ^ /I I!I 

11 111-\ \ IJ 0~^ i ^ ^^^JL4 -uJI JJUC-Ll I II 4 1 3^^ 

3^^ |^j~ ■ ■■ -** lOjVLg^^VI 3^ ' . ■«.^Alll 34^J^ ^.juu 3^^ 


























JJAC 


^ ^ijJ 11 1 J* . - A JaL-uJI 

, 1 i\a'\ iJ-^fll J-jL2i1 ^4-AJ1 jJ^ ■> ~ I III 1 j" f.Vl ^L>iJl 

jJ^Lc. ijJLij^j .L_JI^1 LLaj-sbLo j • “• ^ ^ i^j 

^Jui.^ ^L-tiiJ L7~^ ^ 4i_lL^I ^4,uJl ^^_JLu-U JUjL_>tJ 


Cjijj^L^Mlj A (jr^ (Jj tU (jub (jL^ ii^^jJLja ^Jt »A 

JjljJ.1 (Jl(^f *JUI (jr^ SjuLaJl CjViX.t,,4 IjJoJ 

j^ O-^ * ^ d .* (J^^ jjlj—i-^l d * J ■ 11 

^jl>JLI 4aSLi-i-uM£LII dt \l5^tkill d I d.^t 

(ji j-fC- *0^-3^^ Cy^ i ^dJj-J (jt ^L^Jlj jLji i uLj (_paj-jL^ (jLi 

CjI— cl ^jVI ^jc. ‘ 1' ^ ^ ^ jl—* I nl 

J__j .i y ... ^ A cjLjjlJlj p ■ ■■ pJ L^1 (Jj - ^ ^ ^Vi tj^LjtJI (_y^ CjjJlj>. 

^_yic ^jl (_yiajLjJl (_jj3 tjl (_y5 plj^ • I—tiajl Cj— liiditjl Jl^ )L£^ 

^c_j_L^I dji jl f“.A .^."<1 ju^ SjuJlj^ Vj a -w ^I tfji d <o l"h all dJL^ 

^jl .. ..^tl Jl>.Li (jl Lr^ O' •(jr*'^' d_dK"u JoAiJI ^lj-^j_i_dl (jlSLd^L) 
i(_^jJ*l dj j i€^ A jl % I iiVl (_^ CjI ilnl (_jJl tjl (j-S L tt 1 (jL^ Cjij^l^"<Tt aJJt (jl 

.(J^j^Jl i^JlII jl * t uVl LtisL-ijejl O' 0^ ^ l5' 

*-11 '“*1 ■‘‘‘ 1^^ d < ^ ~ 11 (^jji Lij^ 11 uj i ^ t,n 1 ijub ^ j i u,^~ (j..ft£>jj 

d^uA’.n d A 1 .^U ^Vj-j1 (j"< "w j3 cjI^^>.JuJ 1 djL^ .^^1 inil 

(^yliJl jl a.juVlj CjLj-ftSUlj (jr^ 4-jB-liII (Jjj-Jl Lt^ 

A ‘>“ti U iJjjJl (_^jJ ^ i 

,j-S\ Jul_^ (Jj-i-A>Jl dj-ij jW^ 

LlLoC^ ‘0^3^^ O^ Lt^ “ (3^^^ p-«-ujl Jl^ 

C*A-ujjl L^1 (^1 LLsI^^j |^^j,j«,i A (JLaij-fllj t \ ^YV pLc (_ya>. 

ijkSjtj. i i^ji iji—dj 1 A ^ id .■Ku» (J^lj-c J*-fl' iS^ ~ is 

CjI^j.^1 O^ (.^ jLluuVIj (^JLoJL I. 

t4_i>.Lj (jjj 43 Jjji-^ (jrJ! ^4^1 ft <^il (j-d L^dwLjl (j^ij (_ylc ojIj jl^ 

(JLfl-Clj L^CJj-cu (j-d (^1 (d^LxiiJI CjI rt"< i nil L^al^ O^^ 

‘ d tl ^ 1^ di^L^ (Jj^.4^ ol*v 1 Ml! 1 ^■ ..J...1“ (JO^J ‘(33^' d^^lj (j^ >l-L^ill 
d^U.^ Ml ^jVl LLli^j-uill (j3^ djU^;!l oLdliiiJLI ^35^ l^ja 






4 ^ ~ M 1 l"i-Q I ^LaU 4“. A . »< Jl^ 

d ^ 1(1>^^ 4 JJulII 4i_Lid (j-A 4 ^jLAJ 1 d A < T1 t^ljljL-A^^ d " j ^ ^ 

1 4 " 11 I 11 ^J^^\ i4j£^ ljul l1)^-^J .lIIjjVI ^ij C»->iJ 4^ <1^14II 4 -^caVI 

^^jJi 4 j • .~ 4 -ar^fU ^^jJl i -q > 3 j-^I 4 ^ ^ S ^ 

^l^-Ttr^Lbul 4j)^]|A-*3Ut]l 4^^^JU1 lLuJJI j..aj^ 1 JLS 4 4_JaJij,ll oIjIJua!^ 

JLid J-^ JIa. .4Ji.!' J4!tjj Jj^,5..>. (JaJj • LijjL:^. 4 a ■ A~^ A Jj^,,tf,,^ 1^ Jjjit-Jl 

CjL^^.j!uJ1 C4'*-Ij L^IjjI i 4 ttjJJj 

4'iL^*w^La Ljjlc. i^jJI C)^ ^! (jt^ iJ>4^1 dJJt 1^ 

tl->di IL ^jl fl 40 ij j I 4 flK(Jjt 5 ^!i ^Jl^ > “t .4 mI 1 fliil 


k-^l d^.ls^Ju 1 jt^ *|^LjJLI ^‘ ^ ^ ^ i .i^vi ^1 ^ (1)^ •^ ~. i.n 

^L^jl i^jji lIjIjjJojJI^ tiji jl>.V 1 djLJk 4 j Loj 4 3y'‘ 

- ^...!! iC. .1^I A iU L ^j3^ ^ *'* 4 iJ[^^lJI j* ‘ “ 

o^jLijl ^j.uSLaj ^ <Jaj ill ^-<-ui j' * ■ '■^' .s-i '*■ Ti 4.^j^,l^l ^1 

i^j.iSju Jj i^LsbX V 1 14>)ij ^jLj^Lj > Urt ill 4 (J^Vl 

4. ill^l j j_^^j_»JI ijiLi CjVLv i^j£. 4 ■“tijU* 11 -. U!ia 

<~4iu ai A -^Vl ^jj, I d til ^_yjS 1 jljI__i_u LI .djj IS-rrlll ,j^ 4 l\^! 

~ 11 /I I ^1_L^ 4 I . iit 1 ji 11 S I 4. 1 j ■■ • J .jVI (IV^ 4 11 

‘ ‘ ^ ^ > LT^ JLj^ V - ij ‘ ‘ J^L-L^ '^j ■ -^ VI . ..tl 1 

L« i—sLl-udI j^l jLt-uuVl ^j-f Y' * • LT^ i- . ^ jl^ u^ 4 .1U!Ij 

i,U^1!Ij ^LLu ^_i tin IjlA ijl Cy^ 4jlf, ojI^ 

jLtJ ^ 4j| Ij^ 1 jl^ r j .4 d L^'ill 4 jJl1 Lo JLd.u-ul 

ij^ J_^-Sj {jJi lIILLa^j j 4^ 4itl (Ji^Vl 1^ (_p3Cr^ (_^Li-J->.l lIILIA 

1^ IjLuaJLsl 44Jlju.u.jst ^ Cyj-^ Ji^iiuL>u JUu |ij 4^L^j.JiJl ^1 j-^1 

(Just-in-tim6) • Ltl^a JL^JI i C)L.x£J1 iJHj x^jj.4."Ti 4rtiC 

JLv IjLA ^ ^1 r^jy^ t".!x^" ■^\ , „4 i^ljJI 

. ljul (jjj ^Lll^ Lc4 L>^ 

4ZjL.j.x-^ i^jJl-i.ii a ^Jal>u ^^ ^ pLL) i^mi ^ ^^ , jl • . ..VI 

ij\j !>^ iOl^j t~ill o' ^j ^ g-U Jys (jLa l-J-^J .ijj_>JLl 

1 ^11 4 4iVl JlTLfaiJjQ 4 rt |U>^ C-^ . . ^^^^.i.i_u^l IjlA 























JjoL*-* ^_yj3 BjljLloJI Jj* .^."TI Ly^ ^ ■ ■■ ^'' j-^Vl ijj 

1 JLjLxiJi J^l JLu t .\t->U jjiaj (jL^ 

Lj4^ (^Llii^^I ^^'-^i<^^l L L^l 1^(11 ^ 11 .t i j .1 tl ^JJajlII 

Llib ^jjA .^L^l I ji* tul JuJL>iJ t IjJJ iLuaijI 'j' i_4Jt^ 

CjI jLg a 11 t4-^^4 tJi LLa.4^1 ^ i 5 4 i l^Lj ^ 

oljVjjJl (jA tinj^Ul L^Vl 4m I A) cJlL l^Lji i^i^>a4 (Termingeschaefte) 

Iju^ ^ L* t4-^L>tJl Cjlj^i^^l (IhH j -wVl t** >lj «< <.Tl 

• LuAjf 4 _u-uLluJI ^LluiJI 

uUdU) iti" i.il!jL^j i^LluVI (_yj3 ^ (jLS ij—4^1 (^jLj 

(4-ix iH 4 "»■ "ill ^jjJI ■ ■■" ^ Lx-S i d ^K!l ^ V j^A-uuj 

i^jji ij 1. i 11 i 1 aJJt 4 Vi .^j^jjl f^jA ^ 

4 jU rt iT1 A^Jm JjjJI ^1 Juu Vj t4-^^ c *11 ^ ^ 

C-t£.l U*! ml lIL^VI ^Ij LliJ>tJ i ^ * Ij i . 4 iLfi-J^^I ‘‘’■'*- * 

^j1J iCjIjLSJI 3^Lc. 4__i_laAjJI cjJ ii11 ^-t.uSL"i ^j1 j^J] ijJjj-ll 


^ ~ iH (JjjJI 4^i^“i "wV! I ^“1 . ..1 j ... fL^Ljal L^jJL^ 

(j3 j>j Mli11 j^L^jjVl (J^j c-tr.11^~ I jil ^Lul^ 1 ^ jJ5iL>. 

4-a-VJL' t"Ifl4^ A^ljtJl il^nill (jr^ (Jj^j ilj^L/b^ . jl• . ..*i/l 

.A-jicL^lj c 1)3J^^ 4^iS[^4 t LlL^ f J iA^jJ 5C1^~ .,. t ij 


^4£.^ La-^ ^ iL3^V CjI Juj iAj^^jl.l^ 1 djLaJUoJI ^1 jjA Ijl^ (^‘*^3 

I^“i^11 (_73J1 A^lj i.ull A^L^jJI a 1 _i u^ j- 

LLL^J I LLA f^jA ‘ ^_p3JJLll J-dJ ^ J .l-.tl 4 CjjL^ ^ tLiijjVi 


^JJAJ tjjlj Jj3-4 ■■ 1^3 lit L^jL4_A 4 a J">>Lj (3-4 1 AuX.LijuaJI 3 ' 

Ljj-uiij (JjLSJI ^_yj,j«lQJl 3^L3JI (^jiIj 3' (j*^ 3* a^Lj 

I JlA (J-A1 "i" A ^i_gLl ' .^tl 3 t It tljAlb LLLIa ^uu (|»IjV1 3 ^ j * J jUtI 

.3JuJl:w iZj\A V i«-nl 4uudj£, l 1^ Lr^ itjJlju 

t <" ^ > 3^ ^~<ni 4 ! oSjJt 

lA-^lii t(JjjJl aJJh i~iin 4 I j_3J . 3^j^^ L>^ ^ ^ i 4 J A _ aJ V3 3 I t ^ 

1 JljJj>> 3 ^ tC.*^ Lual *3-4^1 >,Ujtj -1^^' ^ IjwU^4 

L7^ L^jLj— i-u iA^UiJi 3j_^ 11 i ^ 4j 4.^L^1 I ^ ^ 





• . ..V a j i.^tl JjjJI ^^jJI Ji ill cilJjj :4 j t j ilil' 

■■)^T1 J \. I (Fossil) ^ a .. .."Xl,l 4 _^LLiJl 

kUlj'^jjJl 4_i_i_i 2 _ii.>Jl a^t-tia a .1^.^ill ^IjlLJI 4_stL_u^U 

j"* (J-U-J3 1^ k ^ 1J i4_jjjjJiJI (jm (j-uij (3-^" Lr^! ^-^3J "* 


J, J iSLll (_^Lli (j-iajLflJI (j-« i IIxSLaj .4-^lJiJI^ cHL>-^ 

aSL-vIa ^IjJllII i^jji 1 A tJLajj.lU 4j3E:jJi.i (JjjJl AjlLik j^jJt 

4_^jjJ^ «.Li_£.I CLoLi ^! .. (ijiiJ^_>ij ^_^jij.jlJ 1 ^^i>JI 

Vj1 a jU^Ml \ j_c, 1 J A (jlj^ (^1 (Jj a (( II ■» 4 4 a 

tdijjVl (JjjL^ ^ i~ta~i i41 ^"i 7 - a iJ-flljjLJi ffjjt ^Jl 

a \ i^t a 14 Al j-±JU ^ 4 J iU.^ j^l ^‘'‘ * 1 L 7 ^ Ij 


uj 


j_ill_^^lj ^aLHI (J^ i(^j-_>-l 4 J '^■Lj . frl al>Jl 

^1 4_4j_i^1I1 ij\juj^\ Cjljn nil iiijjVI Ca^I Irt"! 1 nl *4 

UjlS^I I jl i ^ V iL-u£^JiJ1 (j-ufi I JLAj . c aj^l^jJl 4-:^^ CajJijj 

(Jj^ Ijj ^lr>^ JL^jJ (^LjlII ^jJqI j "i 'vVl 4 j^Lj ^jl j\ i “ i f ^1 

t(_yj_^-jLll ^ il'^tl a SUfd IjLJJLii 1 ^i-a 4 jLLI 'AO ilLLj^I 

. a J aVI a I '*.“■11 i: 1 jL_)V ^1 jJ_u^ ^LJuVI ij-^ ^ (jW 

L 4 J. 4-^0 V a jl 1 ^1 jl^^L^I [1a Ljj^^.^ jjjej V_^ 

a ■ ^ ‘ i 3 ^* 4 _) 1 ^ 3 -^ . a jUt.rti tl jul^-aiJ ^JjijJ-iJI 
ijlj Cj ->0 a i L 1 4_JJ^^JtJl J^jjl ^jpCLi.a ^ iji IjlA t rtiXI .ijJl j 3 ! , 1 1 1 ! I IjLA 
ii^^L_i_a^ ■ J 11 » .^1 t -^“■ ...1 j^l t 3 _>.^l 3 .a I ^A i 113 lIIjI^^I 

LT^ L^jLajuAJ L7^ ijJj^ 

. 1 ^ 3 ! L^ 3 »j" 1 1 k_iJL A.i:U 

(jL-tiJl CjIj A^^JlII J 3 JJI OLiii-jl ' 37 "' ■ - (^ 3 -^ 4^Jl3 ^Ij^V lju>iiaJ 3 

a.^.i, j^ll Li..l^>il (311^3 t4^3jJ1 4^LL^1 ^L £^3 

.Ldj 3 ^ ajL-bju 53^3 1 y \yx jiLt (_j3 4_iia-flJjl 4-ajVl L^^jJ (jr^^ jbtj-uVl 
jjj a^ajj^jLlI (J 3 JJI 1—^ ^ 3 l—5t-ja J 3 I 4_J3jJ 1 4_iil_LaJl ^L £3 OJLS 3 


4-^L-i^ i4^3jLJl 4^LLaJI ^1-^3 jl-^i ^3 ^^ ' ^1-^1-^ 1 (J33-1I1 L^Li^L-i^ 

JLfl iIl_£^ 3 JI CajL^ L^ . 4 ^ 3 -Jl 4^LLJI 1*1, li V " 11 mI j^3jJi (_^3a 2-al3J 

.^33Jj| ^1 4^1 Ull J i ^*1, i •>"< I iiL mi 



























4_4-uLj_4-*J 4j t <1 1^^1 Jc3jIa_>Ji ^ji (Jj-^ tjl fl V t LIA 

3j-j^Vl ^jL>oV 1 l^ULt ^ 5 " 

Cjlji^jlJ ■ Vjrt n ^IjJI 

i^j\j 4^^1^1 ijJjljt^oj 4 ^Lc.j ^j^JujjJl (j-4 ^jjJfltll ^j 

:4jjua^ j_>.'Vl u-S^^iaJl O* Jj^ . jljIJl (^LjJ iJIjjVI 

4_ii dLjVi Jjj ^1 tj-j-jj ji JjL>u CijLi lLLjVI ^Ij Cjj>o 4j^-iia_m JjjJLfl 
^1 i^j.-%-jLl.u_^_i_u '^■Vl Ijob (jlj t^l—sJI |<tjln r ^t->l j “ -*^\ lLILLA (Jlj-J V 

ijLSj i<^"|J (jL^ ill.1 Ij^ 1 rill J lit Jjj 

‘ aL^.“C 1 ^ 1^'%. tl 4LljljijJLJ_L^I Jj*^ ‘ * I V ^4 —ILlII 

JJjj iLuaj! iLlLjVl JjJ Cx^lj 4-jj>.Lj *(Jl 4 i"ill ISLujVi 

jjl (jji^ *cA>- (J^ iSjjL^ L^l : LajI (i 4 j-^Vl L-S^^l L^ L-iJ^j3 ^«_c,lj_« 

4-^LLi^1 (J^JlII ^J JL^j 

[4 Aa->-) V IjlSLa^ ^ > L^I-Lj*-" (111 ^ I H~n^ «l-^ 4.< 11 

'. J^jkJ 4i.Lm t 4t liTH f^\ Jtnll 1J-A ^J^ Ij^ lia'KJJ . L^ 4 aj.^ V ^^.jJoLujI 

jjljjo (ji£. (jjl '>j IIla I jl j-=tj kijjLJtjj jjij f.jX\ t~i4 1 ^ 

jj^jLa ^LjJI CjjujI jjI tuiTl lIjJL^^I L4^ <4 4 jl^r 4 jl->.a'i 

jl^ 1^1 ill ojJt f^_yc. ijl (_yJl LLa 5jLj/V1 jJlj^j IT * * * lh* 

■“' ^ 4j li 5 f JL^ uiijj^i Jjj CjjL^ 4 “ -wl ^ »5 4 t tl 

^4 I Iij Juu ^ I 4 "l/i » tl)^ (jj)^ I till 

3Lc.Juq 3^*^ L* 1^1.1 u!I 1JLA t^o j « ^4 itst II l^L^l in~i5^^1 ^JlA C^aJJL^ 

jir CjJj Jl^ JjJ CajL^ ^ jL^Vl ^JlA t_4^^ L 43 

4^^lj i^_ya I jLa_d '*“*' ‘“'j ^“..a .^.“Xl l.j j.1a 

. oLja^L4uJl (J7^ l^xlritLl.>»1 ^4-3eL>. ^JjJLuJI 4^iJ^l 4£[i4l1 i-AcLuaj ^1 

L^J CajaI^ 3 JjJLv ((CjLI <«%■)> J 4:» J * > - 3 Jj J ^ 4^l^3 \ i—al i»‘'4^l ( <1 Mi) V 

Jjj jJ^ ^Ul j" -^Vl ^4JJt^ n-dl jul S4 ,j^^£L'>JI 

S((3jl}Jl>JI iJijL)L_u.>JIu Lj^Lo-i jW^ ^ * * 

JlA kiLjjVl Jjj 4_5tL(_ui ^jl 4 I if, V jJl 


4jS[j^V 1 SjL^tjII CjLV^I CjIjI <^~4l lIaxI^ Lfl t4alc.L^I 3 JuJlJu 4.^3^VI 

. d jLi.ai11 cjIjjI^U d ."H 3jljju!u t^Lc. ^j.laJI 4.^1Jjl^I i4.xa3L^ 





j^jL>-j ^LiJ ju^;-*iil ^3 ^ Mo L>^ jjL-uJI 

^jl i.^’i^Vl ^1_>J1 C-ljL^^ . L^^l i^^'Li.uJu-ul 4ja j^J Cj'j ^jjJua ^j^jl JlII 

ojL^ 4_i_>-Lj d .3 jljj _i!u CjL3^^l->.L p■ --"" i^^^_>Jl ^j-d d_j>.jL.^l JjIjlLJI 

,_y^ 4-cl 1 i^tl jl LsJ^. C^L^ J-^ tfLoJjjjVl 4-C.l 

Ill lIiLjVjJI jLcda-l^i ^1 - ^jSo ^ ..^1 jL>«jVI 

. Ij—uajjL4 fiUjLiJl <l^LjlII 3~^ '^ 

L^-uLLiI Lljjjl >Jlj.aLt" J 111 1L^J.:>JI 1 ^* 1 ..t^n A i. ■■ ^ A Juuj 

CjLVjJI 5Jl^1 I ti4J - i5j_iL^l Lj-Je^Ju ^ ” Oljuj 

^ ^1^1 (^3 • 1 ^~i f [jjLts «1-1j , Lj «j . ^Lll L^j_ftjj 4 5, V > "ill 

L^j) 9 )“iIIj L^ llUjj SjlcLi iiJ>l liUj 4_ X^ 1 ^“.n oLV^I 


4 _i^L>Ji 1 A t I- 4 I 4 4.IJ&J La '• ^ JL^ 1 . 1 ^ 1 ^ ^ A 

|:kLol 4 t-*fc-^l (3^j-uVt u-tl^l C.tjfc.’Lfl 4.^ULI lIj 1 JL£. L-i-ui,I LiUTi.^ . L-iJaj t 

. jLu:^I^VI ^1£La Cjji^JtJ 1J-^ Cr^J * ^Lua-iJI 

ijL^ Ls A l^LstAjl» Ijj L>" jjL" < lL-^^iTI ^Lil i ^ \0 • ^j-4 U Juj 

.4^L^1 LaLc. ^j-J^JgJLll ^1-<L ^LaJI V iJJLJCAJ ^I^jl 

4jjJ ^JlII ^ jLIl J-^ ^ 7\^) aJJb J-aJJI oVjljua CajL^j 

u-dLiLj^l (.7^^ (Jj) '>iJl ^JlA ulo-tJijVI 4.A-Lln JtJI ■ La ill 

CjIj ) t u!l i4^LiJI 4 -^Ll) 1 i^^^->Ji 4.A^L^i «Li.2.j>JI L^Ix 

L^^LujI Lljjlj tLuajl .k_j^).AJl ^JlA Ojlj (_^^1 

.^j[^^^LiJI Jul^^^IiAl ‘ ■1L\I 1 i A 5 >[ <■^*‘1 . ..1 '^ ^J^ * ^1 ^^ * ‘ L A iT1 
^ 43 ^L.a^I CjL£j.^ ^I ^Jb a \-Aj\cl ^jJI (j! 

J3 CajL^ CjljL!L4*!^lj JoLa^VI L^jISLa] 4^1^ tCjLal^uJl IaJj 4 jl*3 

Jl^ a • Ajj" 11 ^4^^LU1 vIjLoLaX. I^ya (^^_;>JI ^L>> OjL^J . LajLuj i ^ ^1^- 4-J.vs 
^j.A^ ‘4 AhA- A JjL^ jlicjl ^1 ^A/tl Cjl£ij-Jj l". •a ia j 3..Tx oJl^I 

JjjJl aJLJt (jl ‘*^J "*"»4_ A J ^jjJli) ^ . ..Vj i4_j^lj 


M ^ Lr^ (-L!^L^^-4^VI -L i.^.Ti t-. ^^ JL3 ‘"41 ^ 11 CxjL^j . L^^Ljj 

^Llu^l (_A 1 j^^l 4 U ^ tt jj^ jLilj.^1 t .'LTl ‘■iJJjij ' A 



























‘^^^ ^I ti ft 1 ^Caj 1 1^^;^I Lj LjCJL \ 

4 j 11 (jJJjj tJjjJl *-iilj ^jLi* 5-Vj-l Ja^JI 

CjjL^J jLjI 1 ^ j ^ O S ^^jja -V I I iiU ■ t-> A'. iI 1 jj "i j * »" 

t t • Jl—*^*^5 1^ I ti^ 1^ ' j “^Ij ^^ iLi 4_%IL) ‘^^ ■ ■ ■ U 

4^L4-<"iii ISsJ^^-xl ■Ut.Ajti CT^ ^ ^ J ^ J* ^ 

^ d"' J jJLju ^.jJLxoji I A A .* *\\ tPrudhoc Buy J.2^ .a. . Ui ^ 

t_^_ti_j_^l 4^-±.2jjS^\ SjL_aJ1 J-" y A .(Jj-^j_j jLj_Lo \ 0 ^1 3 —^ 

Jl4 i^ill .>3tJ (_y^J «>Uaill jjja oLaijlu-uJlj c 

jJLr^j . 4-^aj^^l 3 jL^I 4 jir 4 i mi) jl,Vrtll (jr^ 

jjyljv ,\ 11 V iJLtt—JJl I ^ .^."C11 i\l ^1 ^1 LLa SjLiiVl 

jL^oVl .4^LiJ1 4^1 jlII I_i^^i.>J1 JlLq ^jS\ 4-d-d^cj :. AL^"d j.^i ilj-A 

d mU oLiLo^ 4 JLc.LLu3 «.L1j ^Lc I JL^ i4Jij^L) ti^~ j.^j-4-ilTI 

III > IiUj Lj4 a A -w 

La Jl^ ^La-'v^l (jL^ CjL^LiILuiJI : Lua^l aJL^ 

^LljVl L-SLtxisi 4 juj1 ^Jj Jl^ tljljLiLa \ * 

^JL^ (jl ^ 4-lIa>i^L^ jl tTi (^jJl j—A^\ jl Vi tCji j >i a Mi ) ^jJi 

jW^ 4 j j^ V| j-O-tuJj ^ ^ i ^i iOL^Ltilu^Vi 

j^Tu*!-) ^ i4_^L^_iJi aXua^JLi ‘i-^i i^\ ijLiVij ^11 c-sVI Sj^L-*^ 
a^LLoJLIj ciu^^l j^j U.rt’i jt^ 4 j^jLj&j i 4 ^ ^L_i-Ld ^1 

4_o_^-jl1I aSLIcU jl_5_iJlj Cj-j^SLJI jLilj^l (_^^l * i hTI 4-aj^j-All 

Ss jL^J . ^_yJljjJl (_^i£- ^ ^ iAj ^ \TA jA^LaJI 1 jj jill '^j ^j* ' “ii 

I in lIjI j n t I mII 4 I ii ^j Cj\ jm mi a -^11 ^ ^ ^ ju 4 t 4ijJi ^Ii lO~^ 


jMi>^ JjlSLaj .SjUJi^l J^^iL>Jl jA V" i.iU Ja-aiJi ja 1 jL:k 5^^,^ CjLj- 4^ 
iJjl^^j-iJl ji^ i4^L!iJi a^Lsji uj^^j>Ji jg »i 4^1x11 LoLai jj; ■^■*iij a ... ^ ^ 11 

jjl ^ lIILLA j^ ^ LojL-w i ji^ 4 _i^4SJI l at ■ ■>. I 2j^ ■"■r' ^^ji Jl^ 

-“*i ‘ ii ‘iJ^J " (jr^ ^cJaJtJi jj A ill IjlA t a 4^ Vl>-^ Lr^! J _f— 

jl^ (^^i 


„j.m.JJLA 




a ^ .t^»!l ."il *lt-»*.tl^ 11 a . .iVl 

(J-wJ-^1 Cu-^IoLtJ lIjjL^ ( jij^Vl j-A ^ * V JJlC. i ^ .>> > 

jLS^ JLaJ .(_^£.Llj-iaJI J^LLaaJi ^Ja ^ a (_y5 ^a-ilfia£. jLaJjI ja ij^ ^j>^i ^3 






^jLl^^VI ilT 3jl^V| g 1^11 ^l^VI ^LIjjI 

^ \[ ■^"aVI ^j a '*■"t 4^ji^^.jJaJI ^LLaJI ^t jjb A t_4j>o i^jJI 

^ I V “ I iij (jL^ ^ 'x 11 ^\\ A ij-ji*! I n 1 " ~ CjjL^ 4_j_aL^jJIj 

a dll U> tl iJ^ ^tl A i JLiJ_>JI^ <■ -i a 1'. .^ 4_i jJ^g__!l] 

ljuhj .t^_^JauJ 3-5t-» Vj cl)VL:^l tfjufc »Urt (II ^U“i i.ij 14 _juLj_^_^£JI 

^l£Lo iLia iU jaLiJneJi-it [iV ‘V^' JL>kXL^ •u.ajjk-^I j^*J\j ij-u^ 

4_J_£. LLa^J I (JjjJI ^I^^JsVl i I'i oljl J (nil JJL-JlII 

(9JL^ J ^ L 7 ^ CjijL^joJI JJlC (JI^ Vj Ijl^ .^Lu^L^ ^JaT* II 4Ij I Aij^ 

I j J ^ ^jljx_j-ui-i l 1 jVL%^ lLILLa CjjL£^ 4^-vLj i^jji .^IjlLJI 

^jl IjlA (_Jj tolji ^ tllj JjLill 4 *1 4. Ti • Jul^ "i a ^ -a-j lIa aill 

4-^LIaJl J_iJ^ AjLqIJlxJi-uaI ^^jC. I 't p**- -all 

d“ J 4 AI It fi rtj Jl^I Jl^ \SJ'"T II i^LiaaJLl 

■ lUtAiU 4^LuJ1 1£jIj iLuajI ^1 ^ ^ 11 ljuk JLalj^ 

jL_L-fiaj_flVl CjVL>-j^ 5^ III (juij-ul ^ ^*\A j»Lc 

jU^Vl I^-Hl-oI jl_^ (Club t)l Romo) 4 _L^Lj_i_uJlj 

^_^;,_4-<-ii-lI iJ^C^ ^j_A ^LkJI 4,iJnj^X. oLa^ 4 I—aIuI 'j"‘I j 

.ijJljui 4j^ljLj i 4,1..^ All ^ I ^Jjl! I A_) Li^ *“* ^ ^ I j) ^il I 

ijjLix ^ l/.. ^ju>ij (J o~( i"il -L5 tjj) (n(U <-jlliSJl |^jj>.VLj lj-4 

i JjJutx 4 11.1 *11 jj-0 aJLj-toj ^1 jl ."iT VI Jui-lj ^jl ^Lxll tjl 

^jlA dll 4 11 ■ I • <1^ ill (jy^ j^A “ill Iju^ 3■ ^ 

jl J-i-^ ^LLl (_yic. yjt Jt-^ j-JjU3taJl 1 jub 3'-^^ ^ UT^J .4_^JL-»Jkl 
33'6^ -^11 (jl J_4 j3 .4j t^/Ca-U-ll (jL<bjl U d.^iiV a *11 ,3r“i ,1 nJ 

4->£.I jl jL-t-j CjjlIjljI (jJjVI 4—jJ—(— 1J1 4_jojVl ^jl iiiJl jiji ^\S^3 3^—^ 

JlJ^I ‘y.X^3 '^11 c?^ CJLjjLJJLJ_i_uJ 1 i^^3 tVCLI JlJ 

• J ^ ill 3 ' "^ '"* 3^ ^3 '" * J■■ ' ‘^11 ^1 Vi ^ ‘ll d 1 a 1. i_i^ A 

\S3-^ *"< <<1 J I L-^1 Lr^ i^VL-i-oj ^LseJj LajLjj^I ^ (j! JL»j i4_jajVl ,^_)^ 1 n it a 
4_jajVl Utt") ^1 j^yJ) J J '"'J jLj>.| 1 JlSLaj . 4_^Lj ^j-l «i^jLlo uJ-Jl^o 

































JJA£ 


aJJt ^ n ^ Cr^ ^jLa^ 

ajS'^ L^ ‘^-^JJ* ^ (J^ Cr^ tJ^ ^JJ o! J>^ O* Ai>* ^ 

^Lll^ 1 d 5j ^Lj-uJ1 \jJt i^jLlJI 

d 1 '^H 4__iJA^l]l 4 4jVI C^l—^ “C tl Iju^ ^jl^l <_il iJl 

. JUJL:^ j t^r. (^1 A jjU"I 4jdUiU 

(^jL.ua.^1 ;3^ "*•" (j-^ L^L^ *^“-^3 

lZ^Ij 44-kd^iJl fijJb jlIa^ dj!i >Vi d . ^-^ti I d-.j^ Lo Cjlijjkj.faMJ1 


JL^ : Lq Jl^ ^jJL:^ ji^ lrk~i ^'Ljl-d ^i-l ^ ilZjI J-i-uu j in r L^ 

CjVjul^ ^ ~*- < *j t LdJ 4j| VI 4^1.^| LiJV ^~i I III 

Ldj jl • -.-uVl ^1 jJI ^L^jVLb . 4^Li_uJi c_i.d-^l L^ Lqj cjV, 11IL 

t"- <1 ^ ^ itl 1^1. L-^"...I ^ ^ t ^".A I ^L^jVl Ijl^ 

4 ljU V 4 1 1 11^ C_.J^JI ^^jO-I CjVjULjQ t~i 1 i luj J^ 

^ ^ ^ ^ULI ^ , 0 ‘" d ♦ . >. I j. “ ^ ^ . . ..\ lIJ LjJjJLi_uJ 1^ CjI J M < U-C— 

^ V t' ^ (4 _(J^^JlI 1 ^^.dVl-l ljuk>^ - J V' A't , ., ^ n ^ JI 

bZjljLo-iLlIj (JjlJJLl {^3 ‘o'^3 4_>^j LT^ 4 _c.LLi^J 1 .LU>^ill ^tjL^tJLul 

lIjLIc^. clul^ 4 jIj O^jjl (^^3 ^ ^ ^ 1 ^Jl^ CjL^Lj lJu^I 1 1^\\ 4^j^LujJi 


i^n y I ^l_sJ1 ^Lui_^ I^Jl^ Lt^ dJuJLJx ^ t 'j STiH 

Cj-X^ CjLsLuiI^I jJj ^ ^ S i“ TI i^LjJ. 4.^ tjl 4_Lij jjl ImIt tj^-tJlJ 

d ‘"‘^' ^ 1 t_ I j d /Jl! 1 L ~ I i j I -A r'. (^jJ! j-j-iSLII jj) !a~ T 1 ^c^jJLj 


.Cjl^ld^l aJJt 4^..l V~i I nU 

^jX. T* ' • _c. (.^.dJjl jl_■_i_ul (_j-l£. L_kij_5tJJ 

CjLijUJl.ju^l L^Jl-^-u jL*. ..VI 4_iie^LjJI l_i^tl 

JL^ Liji 4.^ otj_uJ^ .^JLdU 4,,A^..d dJok-lj 4 x>Lj 

. .l->Aitl (_yi\jLll ^liVI 5jjj t(jjbljJl (jy^ tLu^itJ 

CjLajVi ^JlX ^jl jX OjI^ L» 

^ ^ ^^ J * .*"* ^' CjI^^LjlII (Jj)-'>%.i •.L)IjL:>>| (J^I (j^ ^ •^3 6“^ (J*^ 

^_yA ^cXjG 4_jji.se_iJ! jjlj I ii!l IjlA ^jJlIjj .4_flLlaJl 4 j^L>JI 

^Jy^3 • JuJL-se.^U 4ijL^ d dlUn ._!! 4 i 11 ^3J3^3 

(jX (j_pJLit^ tly* ^ ^^ I 4 j:^^ Lt^ 





j_._u.H .3 >^IJl^ 1 (_|^4-uj d a 1 U>tl ^ 1V"itIII 

i(OECD) j_y]^jJl ^jjLjljJ 1_^ 4.J 4 j~ll 4 cI’M*0 4 jj) iU 

^'3r rtU ^j-4 4_^ ■ ■■ jjl_uaJL ^UaX.] 4,^u-a'^ij 

LuSJ (^3^^ aJJb 1^ Jj ii 111 4XaljiJ1 g [jj 11 

,3)1^^ iijjL^elu^ Lu^ ciJL)3^ t i_j_^l_^ 4-1-uljMill ajjt ^3^ 

^L*JI ^Ij tl ^ i-jliuj CjLjsj^l ^ JjiL*JjJl C"^ 1 d,t 

^ .U.i ij , ((j ^ iH j^jL>.u jjj ^^LllJI ^jja i4^1j 

.(Globai 2000) aT- - (»L^ 5U^1 ix^ljjJl Jl£. 4jlj. 

d'Tjj y- A (lZjI jJLi ^3-43^^ LiUj jl^ ^jl£^ nI 


d . • j .t^tl jjljJLI j—^1^ (3^ (.i^jc—iJI t..4ji ^t L_^ ^Li_dU g.1^ 1 osJI 

0!j ^ d'^ Juu 4 _l^1jjJ1 aJJt ^L-uilil I V a'4 t^LtJI 

^ ''-' -‘^“ t i * ti^yr'^ (1>^ ‘ Ju^jjl (Jj I'^’ill f^yJt OjI^ 

^.jLljJLb . l_Lc^t 4 ■»- n 4.j>>lxja 4 j^I^^ CxjI^ (Jj i4-^LLaJl LiJ^j^ 

A. tl ^ \ • rt" . ..H jj Uk "\ 1 jjLJuj 4—l^IjJlJI aJJi 1 ^ jTl Cil <^3^ 

j_^_<_uLu (^^-i-u-) jL^ ^LjlII j i"i tl V ^LjlJI 

j3’^1j 4 Lsti 1 ^ I... 11.,. n ^3-^ 1 i ^ ill * i 31 ^1 i^.wl^jLll A 

. JL^"G JSLj 4-i-uI^JlJI ^JlA 1 J) t II ij ^ ^3^ 4t II < In4 i 11 

ajj; ^ .(3'\.^^ i-iLlj JlLo ^ \j I*" J 1 •" \ Tl IJ * 3)^ 

44j4>*t 1 ) <1 > i^*i4l 0~^ ^^3-^ lldl <^*1^1 


4_LA^^^I j3^CJ^ • ^ ail' IjlA LAj^ 4j III ^jLilJi •wdj^oJI 

.d aI u.n j_L^l_>ji i V^(3^ tjLA 

CjLLxI_ uaJIj tJljl^LLiJLj ^ Jfl d _ Ldsl^l ^i.Ia,-fl (jl j-A B 

jj^' (J^J^ 1 ■ \ 1 Utfi11 ^u-Lds! jL£ i4-id3L>J1 cjI^Lj-l^Ij uij34-3Li>«ilj 

"'J >-La.4jJ1 ^3^ f^LsJI ^1-^J (3^ ^>4-) 

Ljj^l ^jla ^3-4 ^Lll (jj < III ~i 4 . (J-dJJI l)-^ l>^ 

(|_-4Jl1j ^LLnJl i~,. ..a \ ^ • 11 tdjJoiLlJl ^LL^Li 

1 ^-wi"r ^ 4 ^LL^Ij ' .Vj innH t I II ^jLftJ I 4^<Q 

J.4JJi ^LL^ jjls la£i-Aj . ^4 _^Ijj..^SL 11 4j_aiL 4_dLjLli <1 jVL>J1 J a <“> 






















t I^G CjL^LLa^l ^1 t"iV ,^\^\\^ 

-o-^ 3jj[^ i,n ,^j£. ii^jL->Jl ^j—L^ajl t A oljJlj l-kSJI IjlA ^^JL-^ 

, 5^1 l^tl t< »<t 

jL^Lij Jo^JU <Ljji_i_IJ1 

4 j It U ulj 1 4^ Im11 L^Ji£jjl ^ t4 fl j 5 '>J1 aJJt *U rt ^ (j^^.^_LjuLi-uJl i. d“^j 
4 14 ^11 (— (^■^■*■a^^^J (j1 i.^.i.ir-C. V I i A . JU J.„lu j ^-SCJ L—uajl ^ ^ j iU j 


d ^tXi ^ (4^j-JI jL^VI 4^Lc. 1_^ t".aid S t 

LjLo IjjL^ ^j-doj t(Grccnpeace) nj-u^^*^\ ^^Li-uJ1)) 

4.L^.j*iJl ^^~11 .L a 1 l-kt,' Jl^ IJ-^ O^J * l_^L_i-u 

llLIj jildj tlj£L^j ♦ Sjl j mil « jj 4 ^^ jl^LJj c.(jL^ 

4ai^ IjJitJ JL^ ijjL>JI 4^aiajJLI 5jljl i^j£l ^j^^jiiill ^ 

Lr^ ^ JL) J ‘ Wj J J *" \... J. J J •" > J J ^ ^ ^ ^ 

(-^0 ^^ ^Ll>>^^JS 1 j * dl^LlAl 

^Lu^VI l^jL^tjl 4 .j_i1j_uJI jJjl^I j ‘. ^i~ .^^l^JI Lii^’L^j-i-ifl 

^1 LbjLdjO ^ V 4 djS^ ^^LuJI d /y l\ / H ^JJ ^ 1 * I ^jjjJI 

. ji t iiiVl (_3i^ l_^.^ (JL>J1 (jj .L‘ t" "‘J ***U 

cr^! L^-^i:; O' 0^^ 0.—^ J LT^ Ly* 4_jm ^ Y * jt ^ * 

. (^J.dJji ■ . ..ji ^ ■^*‘» 'i A d i!l < i jg s ^1 ^**». .. t ^ I . ^^ 

■/>" <■■■ J ."■ ^ ^jL»JI OjIjl>>i (jiuJjj ^jLliJI ^1 ljj^L4-)j 

i^yiJa .^LliJl djufc L^ j 3^o' 0^^ <Lc,j^j_iJl ^VjJJ tY* * ^ ^Lc ^j-d 

LjjL>.i ( L^.1 jLij j^jj^ ^LLI Y * o'j^ cL)^ 111 •>> ^lU-^ ill 4 _>iJL 

cjjljsJI 10a (jJa ^ d^j iJSLj ^ jjlx. (jl jj.* Ml 4_01 jL-»il 

4j^Ud j-MiJ i^OJl j^jLfc-aOflVl j^jJI (^1 J^jy 0^ l3^ *(j-oL 0J1 ^^Lu.l.t,ijVl 
10 a ^ji nJjUrJl IO4J IjOi-l tj]j (_^0>. |dJij 4 Y* * * I^La ^d"'^ll 

t d4^ ~ J V "^Tl (jOiJl (JLjst-jo (_y^ ^ dill (jt (_3 -Ac. Li^ IOIajj VI (jJiJ 4_jlj 

.(^^LOd LT^ ^Ij-^iI^H jl^ .^lo^^jlIIj jlj-dOi^VLj 

(jL^ 40 lj I (JJ.0JI ^_^LiiJI (Ola^jJI ^ 4 jlj^Ij iJ^j t^^^d 

^ 1 lIoaOI 3^^0j ^ ‘^' d I i 1 ^tl A - l^TM. ^“i I^.Vl jLaj^I j ^ 

l^jlr V fj^l <2aO>Jl t^Luaj ^j-d (JOil (_7 A^ ^ ^LjlII 




aII 


. 0, \ ^^tTi11 IjjLs J '“** (jrV cH* 0* LT^ 

^ ^At'j ,_yliJl OjL^^ . Ij-il-ljl ‘cr^ Ij-sl^jl gljif.VLa 

(Jjj ^ jU*Tt 4 -jjK t 111! S^LjJl Jt c) Lc.1 i iTil jljj-j lOjl-ijl -L^ 

|^L-L.^Vi L-s...^11 d a 1L-^! 1 4l_ij] jL-*^V ^-V ^ 3 *'^11^ ^ rt dH 

^^jLj>.j jj£Li_u_fl 1 JLA O* L>-* 5 r 4 t i>k I ij-^ CojoiLc. 

1 Aj t i^. t j ..j 4j| .5 „i£l 1 'li^tl ^IjlL^I blj^A^LjiJI 

t-jjtiJLj gj ^ A JLd^Vi . ^jt (J-* < «U ljufc La I^L>- 

^ * V ^ ^ 1 i^juiJ^LILj 4 ^ jla i4 _i^ J *1 I ir^L^l 

' 5 !l • ."L L^l^ CjV^I Lai i4.alaJl1 4 _^Ijljl]I 

uLILLAj t5^^_AL>Jl 4_^1 jljl!1 lZjL_i_^jJ1 ly ^ 0^ jll ijj-^ 1 4 

i“tl a\ ^ -^W ^ ii^n n 1 ^ . ..tl L /< 11\ I ~i t 2 ■>■>.>■> 1 4,^ L>^ ^ 11 4 t.iif^U 

^Luj ^IjjL^Jl Cj^Loj .4^L^i jijLa (j^LiuJI^ 

'Cj^ ‘.4LbjuJI lijIjljuo^ 4^Lj^^.^SL!I ^^Lui^JLij ,^L)j.^£LJI 

ajj i ‘i 1 .^. • tl 2 i^ iv-N -LI I a ij. 4 .Li^LH Ci.'v^Jo Ji a a 

i4K 1 JLA aj^Lc. tiljLtJl jlj-3l tj-a jj-3 jJSL! 2 cjijLj-i-uji 

lIjLj^L^^I i^LLa i 4_J| 4^1^ La LT^ ^^^L-uJ1 

. jL^ ^J-l! a I .^1" tl ^.al^^l ^LcjJi t^VL^j 4^j ' ‘ 

4-uIjlj [^Jl!! «La.JuJI^ ^La^.a>JI^ 4^ 4j^ Ij^ 3^^“*-!^ 

a 1,1 LH j 1 ^ "11 il il^ ^^ 4-^Lj_aJ1 j ."■■ ill ^ j jl«J 1 

a I,..ilL IjLjLa «Li3LL3i. ll-t^ 1 2y i^ A 2 ^. 1 • ■ ■ ■■■ai a"^<vt 1 ^L^lj 


.^LaJI lyj^ jjjSLII 

^ 'v ■ 11 t 1 Ls" A LLa-il [j^-LaJj J^jJt t * 1 ^ 31 ^13 3j^l_iJI V_aL^jjl ^1 

^o^jLajj JJJ->J1 <-hyJU V t JuJi:^ ij^jLuojSVl 

cr^ ur’>^' l 5-^L. aVl ^LIclIJI ^ijj_>.| (JjjkJl »j.-^^-jll II 3 ^Lj>. jj-JLj Jl 5 
4-ajLdJLI 1 ^ j Ut f ^ ,.i ■ U 1 jl.v" f.^1 j"iVI a-11\ i U 

^-i_u L^ ^A J_^ L) ^ L-^ 1 3j* * (j i ^ 0~^ \ L 2 m i>k \I 

lIj^-jJi-) j3 ^1 < -VI 13 •**4JL_^-iJL a jL_ ^1LI 

a • al^1 1 ^ • ■■ ^ L ^ 1 ^ ‘ ^1 ^1 I ^ a , L I 11 I ^ 1 ' ‘ ** ^ 1 a ^ ~r- t 

Milll ^Lal L^Lc. (JSLlij JuLj ^ L^La-Cj * 4 _»1UjJI JjjL^iJI 



























4_j—t_i ^ Ljr- 1T1 ^ cJ ^ Cjjl mI^ CjL^^ t^ll—^ 11^ I 

l_U-dj V L7^^ 4jLu » II it^L-i-A 5 J^l 1 iVl 

. L^jlc. t, AJ i u'V 

^LLa-5Jl Sj>JI USM 4_:tj^i 4^1 i nVl 5jjj CjjI^J 

(JUJJJJ I_2^;-4jI*.uJ (jl ^]^4~<J..i.ii..ll ^ JuJulII C-tA^J ijXuuil 

SjIjljw JM->. 5jJ|J_uaJLj ^ ^ ^ ^ ^ 1"»- Vi V lJljVL»-a -^\ tjjm CT^ 

P j *1 ^ t "i "i 1 u U T ^IjL^ J^'L^ ^Jusuj jJ-J icIjljL^JlILuVl 

. JULI L7^ ji-4 rtil 4 1^ I p^j Ic L^_uijLaj 4.ft T1 -Uji i^tl i 4u 

^3^ pjj i2j.a -r^ L^jL^j CjJlj 4_;tj^l 4jjJ! 4 j^I .hVi .*jVI 
4. _i **^^3 (^1 i dj V 4__^jjJl iJLli CjI ji ^ r i^rtj ^Ij 1 jJ 
p-1^ (jm ^ ^ *" 1 JlSL^^ 

I jLib *(3^^.j^i I JUb jLaJilLi-ul 3jl^l ^Jt L^e-Jj 

1. i * *^ ('^ **' ' “ I ^ “ ‘ “ 1 I 1 0~'^ ^ ^ I Jl^ ^ LI I Ju Jl-^J I 

i^Lj . ^jLua^ p Vyc I ^j. 4au ^LjuVI 4^Lc, 4^Luj 

^jLL«:al3Vl .Uj lL^-^VI Ij^ (.j-^ L-^IXU ^1 4jJ^jJI 4_^_^£L>JI t-~il ....^j ^It 

(J5L^ (j^ 4 ^Jl_^ 1 oVj)'?r"Jl aJJt V n 4 S4.^LiJl jLaj^I 

.« 

^_pJl cjLilDjLill jLLal iLiJU^ "<■>** a o j V" >1 oljlj-^ 

pJLaJI (JjJ dj \1 " aVI CjI^^X-iJJLI (jr^^ (4_^jjJ1 ."»! ^.. ■■■jtl jL^I 

4_j_c.LLu^) JjjJI 3jL^ oL^L^-l^lj 4^jjJI Sjl rr "iILj 4_i^L^I cjL_u9jL^Ij 
lj^LuLj OJlaJI 4i-j.Lal3 4^^j ^ ^ d i^l^l OJL->u -i^j ■■■^^ 

4U~i.(iU (JjJlII (jr^ iL! 4 jjji^jJ 1 j-LaVl ipLitli 

.4j_^jl^ I 






UU 





U^ 


^1 ^ 


fj^ J. ^ " j ^ JI Ijjtjjl 4-_5 l) 1—uJl Jj- 
citL^Lilil£^1 oLa^itllj ."tlj^*! .^^S\ 

-L-J .<^^1 / a J ^ i 11 

JjjJI 4-jJj^ CjI j 1 '^.Vlj i^LjlJI 

^^ '•’‘^1 ^LIjVI ijl_Jujj 4^^ij_>JLI ^4 -^L^VIj 

(_yi£. \ il 1 ^ >. ^jji jj-A t^jSLlJ (JjjJt dJub 

Ijufc jj_c. ^ ^dJLA 

fiJJt ^c-^l LT^ ^^ “■ ' ‘ " (^1J_i_iiJI 

. L^Luai !^Lj jjLuall 


(Oil & Gas Journal) «JtJLjtj iaftUI £LL^» p 

(Oil & Gas ((jl_tJlj cLx^jJI ^lIa _«» j ^ 

^1j—4__iLIlj Journal) 
SjLftJl CjIjJ^ Juja^ 

^^■^■■u.uJ ijj!a 3jJtLuaJI LajI JLcI ,Jaxi!uJ (jl 
oVjl-s—A iJj—^ JJ*^ oL^L.i^a_>.l ^L-C. 

tUnlll <L.->~ii 1,1 ^jljiiJI ^ij V" < ii*^l 


4ijijji..L*»rt"ii <*jj ~ ■ - l_A 

4-j.^j^-Jl OajL^I 
ijjjL 1.^ 


























i_) LqJ IJlA i 4 J ->^11 


»<» 


.VI 


a- 


i'it »jl lZjLjo^JjlLI ^jla V ^ Mij JL>JI (ji VJ (jy^l ~>.VIj 

J^^ju jjLji.a>« 4i.^l ^ ^ f~.l -w oi^JL^ iSS^ 

^jl3 (^^L2 j Mj oLo^LlII tfJLA 4Jj^l j ^lla^Jl ^1 

41^1 JjiM it^LiJl (^J , Sjj, hrt\[j ^_^LjJl>.VI jjJ-Sj 

LT^ . JjJ^ jl J (j-A J‘l *? J^>-^ Lr^ j-i^i 

IjlL ■ ■■' -salifij LaLfljl ^ ^^A ^[£. j^ 41:^1 C^[£ ijllll Jj ■ ■ ^ 

i^ ^ ..i^< 1^1 ^1 iOjI£ LiUI^j i L«U^ (3^jllajJIj 3^ju>> 

jjLi^aJII *"<1^ AI Lal^ JL^I 4^ i t U IJ. 4 J .4_djL-u ol^^JLu kZjj Tu i 

JU^ C4jl^ i ( L^L^Lu^3.|j (.1uJl:>iJ ^l^jVI Juk ' j > si 

^ JLjvI V t^l^l (_y^J JL-A ^ U1 J ", -^Vl jjl j*>i ^j| 

^^tj3~i4 S4 4^11 lt^ jjLSJI l )-^3 /dn'>>VI ^jlA 4jj^l 

.4jj^| 4^^ CjL^L^ jjLauj CjLqj)!*!! 


(BP Statistical review of World Energy) «pJ|jLll ^ ^Uaii <UjL^VI 3jj^l» (T 

^LlajI Jj^ 4_l-1j-^ ^Lc. (British Petroleum) j — 

dj—iljJl) Statistical review of World Energy l_^l^_i£. ^L_*J1 4_4 LIaJ1 
3jl^ 3> ^ * ,<...> 4_i_u1^^^l ^jlA n.^^L jlJI d'^l l^]J M 
j_aVI (jdjLjj 1 4 Ij jJ^jus-a J ^ i“(i ^Jy^ *i • 11 S1 

LaUjjjI t_7^1 CjLa^ia U jj_« L^3 .(j^j^aill VI JjjJ-iIiJ 

JjIjlLJI ^t->i J* j~>l 4l ,^." ^Vl jji A-1 ljub LLiLx^ 

VJ .4_lm1j.^I ^Jiib 3jtjljJ1 .-^ 1 <• *< < <'l l-<^ t4 3l* 'anil 


3", ^LbjVI La^M-3->il ' v*l~i ^L^jVl ^wjudb ^1 tJoja^^LlI 

(^1 ^1 ^ jUsMI 3^ ii.^tl Ljb^ju CjLaj)i*U O"^ 

^«-uAj j~i^ ^ 4_i_i,l^^SJ 1 Sj^^-tiyjJLl cjLo^^IaXI tji liIjju (ji ol 

3^^ CT^ * ^J 4-^^mi^ . 43 ^^4 % 11 "' ‘ ^ 1 4-^^^ IJ 


j^Jlj (_74-a . 1 ^ if 3jjl 4.w.ilj^l (^yjd Lb^ iSiil t^ljLjQjiall 
j_y3 3jijl^l iJll La J1 a 11 t^JLiiJLI (_5-l£, i 4_t,y I^^£L11 3jjljJI ^Jl3JLI 

j^Jj *4i£^ IjLJb jj£. ^^la-Lll jj3^t »4 j j_yJl J M i in V 4_ujlj^l 



—CiU^liuJI 


CjLjajijLi,i ^uji ■“«^“ ‘“^ j t ((jLiiJij ^.djJi 4 -La_A)) i J^)-4 (4.^lj^i 

4-lm 1 t V 1 jL^Lib^ . J j Jl! i Lc ^ j I- A MI ^ j J_i^ L) 4_ud 1 

4j.jlfl (jljlL ^ ■ * (3^-Oj 4_i^L^ LltVL>> ^1 .".tl \ ^ A i“il il , ..^ 

^1^^ i d iu-i't ujUlIIj 4_il£. U, L^^'Lie^ t JJulII 

(1 4_aS[£^Vl 5i,Lrn^li CjLV^I L^IjjO-Sj 

aJicLoJl a'j^ JLi-tj ^ L^jI clr^ (_jJl (JjLl^I jLiJI 

Jjj L>^ 

l^tj^JLdJ t<Lc4jl^^£Lll Jl^Lj (4j:&jL 11I CjLj.aSJ L^LluTl'^I Ju£.J 

1jl& ^1 ^ (jL-u-^VI jJau I L-jJajI ' J ‘^' J ^ ^ (CjLj_4SL]I ^JL^ 

(j? i jLi£' ^j-x^ ^ I I ti\ (JSLJuj Jjjj-J! ^j-a t 

u^J^-JLJ L^Lo ^^LtJ 4 -jilSLiiVl J-4-?e—« Lll Cj-jLI Jl^ 4 IM 5 U 4i“i 4 V1 alxJt 
cjjlj jl ^LjjVl cjLjL-ii>.Vl ^jufc i“.fa5i>"i iM CjLl^jlII 

JL3 lLLjVI (jl J-A I~i 1 VI (^ <1?'J (^jjl j—^_y^l j" 'V^l Jji li 3~t 
JtJ ^jLXa 1 j ‘^ LcLijji ^-^jl I l^U"! -kI (jl ^1 j u u" eljUL^ Cjj-iLj 

CjUL-j-lII CjjL^J .CjLijL^LgjLlI Ale. ‘"‘*1^ I JL^ CajL£^ ^t-»l j “ -fc^Vl 

^_yj3 V * jij jl JLioJ (_j-LL*Jl » ^L^jl t’fiUMj JL3 S JuJu^I 

(j^‘^^ 


Sj^jXI CiLiVjJl jjL^I II jjij^i ^T* 

The United States Geological Survey, USGS) 

CjL^ljJa ‘j-^1 (_^j jr^ (j^ t^l j d!l 4.^ 11 4 m mj-ll aJJt 4.^-^iaj 
f^3 4-i£[j^^VI djLTuli kZjLiV^I 1^^-i-u aI^j-^JLI 4.jL^.4-iJi I * 1141 I 

iL^LiJI 11^_y.\i?r i ]I JU^JlJLI I ju4> ij>^^^J * 4.^0} ^LiJI 

, d^.bii!I 4-ij4Jjl^Vl (j-'A f4^jljL4 Ij 1^-w. j^ 

US Geological Survey o'j^ Y* • * j*L-c. Sjj—ilUl 4-_:_ojljj ^ 

i 5~ ji_Cii I li 4 .1 ^ t U ^IS World Petroleum Assessment 2000 

Lr^ ; 1 Jl 9- ‘j "■ 4 4.^ljjJi aJ^ . JuLuJI 

. Juu ‘ ^^ '1^-^* Lr^ 4^“ >■ a (j^^ (j^^-^^ (j^ ^LaJt 

0 1 ^ ^ cIjVI "i^vl (ju 1 ■!. A ^ iti -i-A^ 
























j '" ^^^ ^^ j“'* C7~^l 4JLu3j-j-x i^ULl ^0 ^LLl 


^ij (Jjl iiiU jLiJlj jjja 5 jljJ_:>. l1jLj_ 4-^ LT^ <J1 ^jl£Lfl'i/l i Y * TO 

4_4_uIjjJI ^jl^Lj j->-i (_y^l— l^dI (J^Lc. LiJLjjfcj jL^Lo ^Y^ L^ a 

'■J^J CT^ S^LjfcJLll oLV^I *=* . ■ ..tU ,'ot i^Li_i.u_>J| 

<tU La^ li It" Ju£. Ij-j_^ i Irta J>0 4_ijj|jjJt ^JL-U 

Ij^ (^ii,i„.,<„u ^LSi^ . 4.UJJ. !>' 4..|j.iii4^l J^,7t, ,aJ i j^jJi ciji^ 1 ^ a a i 

'a,[ .^. "KS\ jLi^l .A J ^ JA a "II 

j-^j^Jl 1 ^ ^ < 111 Jjl-Jj tj~ j 11 c1jL£j^ U^ 4 jl^^ll 


ll^k 


^j]j (J^j^ ^ ijJLLA ijl 4-ajM^ 4^ 4_^U (j^J 

jjk-^ ilLII jul 4 ^ ^~f ill (J*- ■ ^yJa L>^j I A t ^ r- |:xjl_^ 

J-4J * LIa ^ ^1 j ^~,, ,1 a aJJb ^_yIoi 

Jj^)JLJ1 J>^ OjI^' (jJol j" -w Vl (Jji jjjJ ^Jl5j JI 

L^Luio^Vi i3^j 3 ^*j (jj-^ t^l 4 iJH 

JL^ t l^dj Tl I 1^1 3^1—(!u^l ^>0 4Jjl 1^ t^Jub 

^jja (J^Ij u 'vVl ^jj iTiS 4 g < n ~ 1,1 J^"^' 4.3£^^ ^1 ^~nl ^Lu^l iOjIj 

1 g ^ I ^ji ^J .j^yjjtXl (Ji^l u-al <n“^1 i^jjA 4i^^l rtU ^l^"i JM a 

3 1 ‘»"ill CjIjVjJI (JL^Jl 4.^^ j,.lL n (^JlII u-t^l^ 4IT ^ ^ 

4"i I jJjJ V 31 jij USGS I^jl j-A ‘(3^^ I » .4_aS[£^^l 

CjLjVjU 3 j-^U t ijl...S?t ^^~ <" ‘^^ 4_sulll ^LaJI 131 (jl 3jj^jL!Ll 

t ii j a < TI t_" 114 Li." I ^1 iLiUj t t'^ytaA . 3jL3&aJLI 

_^l (4_4 jL^I LoLc CjL^LlL>.V1 oJJt ^c-ae^ 4.3£^.^ 

(Llifl *t:7-A LJ^O tji-j 4 jl^I^ 1 3^ ~ nil JiL>. * Ju.Il'*- ~<H 

jJl-3lj Cj i -jlaAli aJiA *^4 »uj1jjJ 1 I—^l—aJjLu <A jJ 1 5 ^,.A..a11 

JL^aJLI (3-LIo-iJJ t 1 JlA . jl jl a 4^1 0*11 M t ^_,^Ljjl>>^1 

VI ^ "-^1 ^J\S-A ^ ^ ^ J* J * 3 1 1 ^ ^ A ^\‘'t^ A t-iVt 

Ijla jjJljlJI ^L.4-3_>>I (j! Ijla ^_y i.t-^ ul~^ t^ULI ^^3 o 4 ^ — ■ ■»> ^'>“ 
aJiA jij "* • 11 ^Jl£. jj 1 4 ."i “v I 4 1 i 11*1 '^ULI 0 |^,V 1 “j V ^^ylal j" "^Vl 
i4.x4SLtl ^JlA c3l mjTi^V VI lLILIA IjLA i t, dJ .^m ^0 j^i n 4_1 j4^I 

0 * 4JtJLJI 4 - 4 JL» ~VI 4-l-i » ijl . I t aj< .>ii ^1 qJi."fc*Vl 1 JlA (jl 





. L)g 2 }^ jj~‘ *^^ (JLc-^^l ^ ^tl ^juft ^^ 1 ^Jl "^1 ^LLI 

(jl£LoL ^jl IjLA (_ 3 -i-*^ (j^ i^LlI 4 1 mh tiul^ Ijl Lxl 

. 4_jJjl11 ^ j ^Ctl t /I .T." Cj ... fLjLl j 4 dj 1 Lj-I^ C ^1 

^_,Un fll j'i'wVi jjl L^^LLq (_yJl USGS I a jj.^ 3 jl«JLI 4_<_uljjJl 

^ jl Jufljw ^ ^ ‘^^0 4_jt-^l ^1 3j_j_aJl 

. SjU,! 0 * 4 "1 1 1 nii jJLA*! >»Ij tj3 iji ^LdJjVl IJLA jjlj ji lLa 

(ji t 3 J ■ j ^ C . 5 ! ^ **. -^! 1 3jIj^Lj 3L ^Lu-l 1 (3jljJ^i aJJt *"* » ■ ■■ 

uIjL.j. 4^ f ^ ^ ... 4jLIt \0 ^ "■ ■ ■ ■■** ^ * jLu-^Li^ '^ ^ 


^1_ijjl ‘^j - u. 


i> >- 


3jL^Lj ^ j- 




4"i 1 III1 JLaj^LjJ CjIjLjLo V * 0 jl JlLaj 4-3j[jJtJLl Cji^IoL_i"'v.Vl 

3jLcL j^^_3.j_i-uj Jj_A^ jl jIa ^ oA^ J ' * ~ ‘“ ^ 

jl jl A M VA jl JL^^ i^jj-jiJLl <“<l j"^VI ^L^jl j tl ..."■ ^1 

JjljJmj^ 3j^_t—u» oLiLi-u—>J1 ^Jub l7^-3 ~* 

0 * ^-1-p 4^1 a’i'vI 4 1 I <1*1 Ijj I t1 jj-u^ < < I ii" '>i>I, I 11*11 iijlli t4_^Lj 
4^ 1 a-Tl'^^ 1 ^ I...itl jjI5k 1"A-1 V 3 j_^jSLI1j .>^tl A ^ ^11 ^1 1 ^ 1 ^ i^'Ll3 ^LLI 
4-aJL|J 1 <ljJl ^1 LL_C, ^ ^1 Iju^ 4.J^lj (j-AJ . ^ 1 ^ t 

Jl^-I Jwa 3 A _5-5tJ i g <£j^ i A i4jm 0 • 

• j >"■ ^ V1 j-1^'<I ^,'^A La^ .~.SS -^t 4 _iJj|^ILJI ‘"iIaI .^."*CV1 

j,n /nA^ ju^Jj L^ LJLc 4_u1jjJl tfjub (jl jjb >in'^M-ILa (Jl^JI 
j^^ILjl!! (jISLaVI UJ^,‘L~-*i ^ » j-aVI (j^3_3ej ^ (4-i 

1 jJ i T * To j^^LjlII c-l ^"oIj i4_i_uljjJI L^^Lijj (4_jU^jJl 3^^ aJI ijV_j 

'iicj 4..uljjJI 4.^1 CaL..ojj La (jLuua jJLaj j)t ftjJ.1 ^1!U"..>. a^i OM^ 

.‘~Tl jL^k-l ■ lI* .^Lc. t A . .. 3jUjLJ>iJt CjLj.a£U1 

^1 <4 jlrtA jJI iJli 1-^ 1-1 u"i^^U jjf■L\*i11 (j^ L^^LlojI (ji-juu ' t" f VI 

t^m ^_y^ ^0 4" 1 < ii\ (Jl a"‘vLj L^l Au^i ^j3j --L^a .AjU \\ CjL^CII 
oLj_aS!JI J^ ul-^ -^^ <. La jl^ a j .>>Hi oI_^1j_uJI ■ ■■ -^ ^A (—aIjG 
LkL^I jLiLLI jlLu ^j! |Aj.»ij 14 tjuj (_^Jl Jl a'i'^L 1 ^ jL. jjlijJI h^jjLVI 

Jj-j_i]l lju& tij^jL^ Jl a"i">-I (jl aIj-A Vj .tlTH* I I M ^Laa 






































Lalx, u f-j-11 (jl 4j^ dJJjj iljL:^ c ai%i^ 

kliLj—cSLIl ^^jkLuaj 4 jUd \ Llil j ^ ^ u-al Mi"i^l (jj-lc. (Y'YOj (jij 

^ ^'\0 <Ljt5ljJl ~ - 4_Aj_t^jJLI LaLx. a A"i^l 

Jj^jl L7^ 3 ^ ^ J-^ ^ . ~ > 1 • AJ * 11 ^JL^ p ■ ■■^* V jJI ^ 

iT <0 (JSLJij (_j-lll 4 i 5^ ~ ail (J-m-o-JkJI CjI^,< ,mJ 1 ^_yd—a i^ljJl 

J4*V II i^jA 4-^ i:iai cjL^i oils: .ix^ijjji 

jljl A \ ' * jl. i in 4J USGS 1 ^ a a 4_i_olj^ 

Cy^ iJ^^ 4JjbLM ^ ^ jL-i-u.^ 4 j" f 11 jjl 

jj * l 5>^ IjjL^I La 1 jl i4_JuJbjJI^ c-ijae-aJI LjjjJ (jJ (j>^L^I I JlA V| 


~ < Ijj Lt~ ! I 4jt 


. jLi^xVl j^L>i t t f.*.\ 1 j JjL^tlj ‘ <1 -. 


^ 4j_4,cuII 4.^1jjJI 14 ^ La 1 jjj »^jS ^"ili VI a’t ">-»i 

(JjL_:*JJ 5j-_j_lje Sj, j "■ C jj^l f-.l^ "i .’l\ L^I .1^ j ... iLjl 5L_fl 

>^' Cr^ U' ^ Ijjji " '^~ i(jLiiJLi ‘ ■ ■■ ^ I* ^. I j 1^1 aj 

l£L ^ ^ i-iiLlA Ju^LLj-jw ^ f^jja j^j 




4_(_uIjjl! 1 (J-1-3ji ji^ 0 * (j^ ^111 j-A 1 jLJtj 

^ ■ * ■»' ^1 _aLi ‘L%-j-jij j A L^^LIojI ^ ^ ^ * Jl 


■"■"^1 i^LXI *Ko ^1 <~ tiJLl^ ‘Lv*> ;^1 ^I 

. ^LLI 0 4~< I .»i (Jl 4"'>-L jistjJl ^ 4 j->ai (J^^ ) W 

CjL.ft^Ji JjQjX:^ LT^J J^ C7^ (_^ Ijl^I I jLifc £Li_u1jjJI (^^jlnJJ 

^0 4 "f 1 I >n ^1 n Jl 4 ~ ">*1 JL^I (jl lLLH Vj . I ^ ji f jj)"< tH J-aJL^l 
■ (^jj j^ 4-^lj^ ^ (^JLdoU Ijl:^ . 1 j'v c^^Lu! 

JLjcu 1 j>»VI (,^^1 i4»wiljjL!l 4J^ JLLiIj i^jJI j-^^\ Jl .4 "jiT>>Vi (^^.3 jji^J 4lSLuJLl 
^Lola 4.4^ j^ 4^1jjJl «**.^IU\I a i.^tl .^LLI 0 4~i-u m. t 4jiJLJI 

(ja L 1 jSLkj - jl ‘" I 41 jL^ 4 j. < uLmi CjLilaji-4 (_^i^ i\j^ JuJl-1^ J-^ 

. I aI 'i* a^ 1 ^**1 < j| a I a rt**! ^ 11 a 1 rt 1 1 .15 ij" 1 a L. .■ <L^xaJi t l i j ..~*^ 1 
a ^!1 3jL^-a—a cZjLj-LajuLI jl i4_aXsl ^ a11 /"** ^' 1-^^ 

(_JSL]i A'^U USGS ,v^ xa Jli aj jjl i/^ti (JSLI L^^UL ,^>1,tV" i n^O 

^1j_:ej a j C ^ 5>X sclll CjLVjJI L^.jKlj_%_j_uj1 jSLaJLI >Lnai Tl CjI k a*v1 




?lSlo 3 \9309Of^9 6uiAliUI CiIa^IjmJI 


dJurtSll CjIjV^^I vl^aiTi ^jt LliSJ .(Jj—jl Aa T • * 

^ ^ iSj-^ o' ■-J'^ Lj ^Jlj>. J-^ 

cjLVjJI 4. 11 uiTL I "< rtj (jl frj ail tol jl^t II 

JuIj jri-^1 iSj^ i a.l t) ^^^iLpo JL^ J-aJl ^jl id^<ij^ a^\ 

^L>iJI ^^^lc. 4 ,i.,i II i.H dJL_A IJfl.,Llra Ld Ij^l 1 Lijfc ^ 4jljlJ^1 4,.j...d^1 

(jl uses >,i^ t d oI^Jl^ ^ LdLas-uul *4.^1^ ^LaJt BjaLuJI 

jl jld i—sVT V ^Lp g^d-'K I ^LaJl V j < iiVl 4j£LdXI 4 j d^ H J-a-atjo 

^^1^^^ t jg"' “'I (j^i J11 ~ ^ V1 ^ tx»I Lj Jl^ I Ljq 1^1^ *((.1^^.^ 

4 VI Jl^I (_^1 pJLaJi jjl (_^ i,J^^ ^ • • * 

aJJt ^jl ■*' ■"■ 4_dJ jj-uJj .4_^jLiJl jI (ji-dLaJl Qj ^ (_y^ 

|»l_5J,l (_j_LsLjjj>.V 1 ^j-d ^ -J V (^^1 o' JL^ jlSl^Vl 

4^jjl!Ij cjLjl^Ldlj Ldjj *(Jj^l 


oUjjjm (t 

JL^l 4 -£j1 ihI 4_^j-*i (<la! Petroconsultants ^ji uiLi 4_^ 

jiidj . Wo^ ^Lc. V ^^.J JL3 (Henry Wassail) Jj.n_^ l 5>^ o^i • ^ ^lall 

CjL^j_CjI _* a " ' ^'o * i_"tl ij~^J i^ja-^l ljuk 

(Jj a -ir) 4 OjLdjld dU 1^1 > 4 lu mjJLl ^jx. t 

^^_^.Ln.d_Ll 1 jlj_ju£ 3^I j L A,."^^Cl 1 .l-tAitl 4—J 1 ^ dl "^1 4_Li-u^ 3 jlj ju>Ji 

4. i ii I iijll d~t^ .(_;,J_Jtll J.d_>Jl (_y3 ^LijVl L^j j_j_d-jJ j^^j-11 ^1->J1_5 if—iuiijSm 
j p ■>>“ 4 _^Lc 4£Li-^ ^ igj ^ ^ ^1 Ld-^ i4-xLU^I ^ 4_d^j cuLii^ix. 

J d >*JI OjL^ 1 d f (jl_tiu <4 HI i iijJ.1 I ^ jlr, (jy^l oLdjjlt diiilj . «.1^^_j-5nJ1 

4^j j_^Ljua.-J>-J ^1 4 -j_i.ujJLj Ijl.^ 4.Jl]Lj 4 d ^sl ^_ArJlj 

,1 ,... -*■ d t <j ^ *" jt 4_jl.qX 4 Jl1L ^Jlj a ^j 11 d ^j-^0 •^^1 


I ' '3 -^ 1 OjL djljtl 1 OJ Jl^uJ 4_l 1 d-t 11 0 JUb (JljIjr "u LiJa_) I (Jj 

i>jub (jl Ldjj • * 4 I 31 4_ai.Jii ~t-^' Jd-" ^j"! "wVl ^"w '“■ J -v- 

I jj iLuajI Jca.dJJl ^^1 4 _lx.uJJLi 4-jja.^Vl cr^ . ~ 1 1 ^j! • (t 

(_ylc -ijJj O^^ OV *-^i-^3ia dll ^Ir> I u I J-iLp OJLl^A 

*4_t£lj3^VI 5jje_ji,l OjLVpl J3 Jl>. ^jL-^ ^ 1^-^ * (J-d^ (—dJt ^ "I 





























>o ^ ^ ^ Ljfcj CjL a j 1 %X 1 cillj y • 4^u fc^JJ>i aJj^ l ~iljM .^-^1 

JjJaXI j^J3e_>J1 L^JL^ t <ii"i'r'i ^j-Lalj A.'vVi ^4_3 b.» ^.udL^I 4j1^Jl2j 

j \ rt H ^c^e->JI 4 < m 311 ^" ^ .4^^lj 3-^ . 4 j <11 ujJI i^jL^-^I 
jC.?e.»J Lik^JLdJ 3:1 Lil^Lpj^^l)) 1 jl»> 4.j.a.i uTlI 1 ^_^Jjl11 3^^'^ 

3^4^^! (P"50)! 0 * 4*i^.i iij 3 ^'** 1 11 ii*'> a ^_^yJL>' 

Jalj-flVI 3^ ^'‘ (^yiLuaJ 3^ 4 ^ <11 jjJlSj >■*-' 

^ ■■■ .U> . ..jU d ^-^*U Tl L“ti ii t-^J) ^ L>^J * 4~<» <u ^Juu 

^-3u :^ ^ ■ ■■ ^-jJLo-TljwVL ^cJLrKli g.llajw^l ^**1 

^1 oTL^t-lI fri Iq'v-V) ^L>«Jl (Lu^ .3(_7-^^^ 

' j' ‘ jJa-u 3J^TI J^_a ^^-jitSLli JlS- t JlI^ iS3^ '"**" 3cj ^ 

^ ilt djLj-aCJ 4 ji^JL^ <.a^ 3 3 -*-^'^^ 3 >-d ij-t u i^jJI 

j_^Ij 4 _ i-u_wjJLl 3 ) ‘ \jJt cJuJa j . o, I j, I C, 3j) ^ Ct^ 3‘'—l^l 

. 41 .^."^! d) ,., i aM U> J ij\juA 3 dj>^ ^ * 5 1^1 4.tl 4-d^^U1 oL-uj-i-tia-^i 

^^ ^ * ‘ *j) ‘^ 4^} <.uJl Wjuj ^_j.ujJ^ ij L-i "lX Vi ^ lan ^ ^^ 3 -^—^^^ 

3L_Bj Juu) j . 4.u-^ 4—bujJ 1 O^ ^ V1 ,*- ‘ “<-^ La-^ t LT^^^ 3*^-^^ 

HIS Lt^I ^ 4faii 4 ->p^ 3^1 4 i$Li a C.4-Ld^l 3:.^* A 1 ^ ^ a 

.HIS Energy Group jjJl^I OjUa^ 

t-tl AjU ^\J lLLL) lLILIA (OLa^^IxlLt Cy^ 1.^1^ lt^I^ 

cjLojU a ljub cjLaj^Utl dJjj .Infield Systems 3la <nU ^u 

Lo^^j .jLse-^l 3^ ^ Cy^ ^ “ ■ '■' ^1 CjL^LJujJI ^j£. 3jLi^ 

j^jC. <.IjLa^lAJLi 3 ^ ^ '■^Ea^t.ll lLIjJj 3 ^ 3^ CjjL£^ 

4_5-U 4^1^ ^Lj^ i^"il) Ct iT\ -^.a^l ^LlII i <i a 4,jLaa ‘J I 

^ '*dl 3L>JI (-.sLwaJ^I A1j-u ^jA UJu ;^l 

^Ui^VI jJJSj (0 

A^^LuaJt ‘~** ■■■ ■■3^* lJ 

^L^ILi-uJ V CjLjj^ t irfn I ^ 1 u ~ j ^j,L3lj"i >.VI CjLaj)U a ^j 

j_^3^d4jl jlj_>J^ j* uj tj-ll 3^ *^ laP LaSLd . L^j 

lILI j 3-^ ‘j ‘"‘^.' ^ 3~^^ lt^ 



Cilo^laaJI 


. a j i ^~iI .~tl 4 j *.‘.* ^"i ■ 1'^^ ij-4 ^'>.'><JI 

^jG ^1 C>L^j^>illj CjL^^ Mill ^1 jJt (jl ^ mil IjlA ^ 

> l^“■:^ll^ a ^..i V> i^L^j^l ^Lll 

j^j j_yjj (j\^ (jpo < «11 n~ tjj (_jG^ t4 a CjL^Iju ^jl^- 5ji j 1 ^ 4j a aI 

^jl jjb (jLb (JL>Ji c*jLS La jg aj .LiJIj ^1 j <1 Vi ml,! Ijl* At^i* 

i^jSLo^ 4J *■-■.■ fl (^j ■ ■■ 4 j ).ajJ1 4i h •» 111 JlJJl>iJ 

CjL^Lu 1>>VI ^JLaj ^jl . CjLqj)!^ U 3-^' Ly^ ^! aj V 

1 I Jub ^A i LIj^ ' 4 4_j4lgl ^ ™ ■ -■" ^ jg 

4-a.jG^>J1 aJ-A <L^^j . 1 A, W j yj I i gif. ^jujLi-u1 V ^JljJlj^ lIjIj^Jl^ Ct^ ^ 

f ^ '"* * ! A'tC' J “ < * I n a I I 4 A I L/ • ■ Li ^ * (^, ' "^ ‘ ** ^ 3^**'* ^ t—L j^LIojI 

(,^jl o\^ULLMji 4J!La| ij^uGj UT-Jjl Ly^ i^LuaH^Vl 

i!l ^j_c, i, ti aijH jLj"i al ^jljJJl CjLa^SL^ ^LcJ (_^J tj"^ 

^|j.y^Lj t4^^ A «n ^ ^ J 'J* 3,.Lt, 1 "w 3^^-^ 

La LGLcj -t wrti"!! jij" Vi^^j-c. ^JlGj 3 ) 

3^lj BjuLiydJI 4^LLI ^L»j •.11j (jLjj^Vl 3^ LT^ cl)l^^.<*uJi i^y^i 4.i.iL^Llli 


-.L»S a ^^jJaLLTl'V-Vl i^LiGJt ^L^.] ^^\ V La:i j 

. '^Lud\ t-illj oj-^ 4tj^l-i'^!l i^^Jj La L^J Jj 
3^ O^ aJbLja A ^ * aM •" . ..V1 1 V t^JLoGJI ^ IAjG La^_4X.j 
Jj a I III TT- ■3 3 -*-^ cy^ j 1 j Vit SjJl-^JLI ^Lall -t m 

I tl .>1 ^Tlj LA^ 4 .j^1^^j iLi 4.L:^j^^.itJ 4jlt"iyuVlj tjL^ 

i^\ _L.i’. 11 |»L-^I • i i^jl 4 j j all 4 al^j U ^^3 

«.l^.iJh> 3^ Cr^ SjulII 4.^j^GNj1 (3 jL£, ^tl ^jy/jJU \jjt 3 ^ tCjLi ,^j-llj 

3! J-fiJ -t-jLua^lj 3^^^ (.3^ 3® 4.i ji . a . rL a 4j-yljj 3jV>^^ 

(Trap) 3 all ^a-ae-yjl t JLo^ >-^ l 3^ OJLJej 3^ cj^J Ly^ 

3 ^ i43£: 3 *^-*^ 4j^ ‘ 3 s 3 V>^^ L>^ ' 3 oLajiaU 

(Reservoir) 3l3j>Jl 3^ (J^Ll^x^j ^ *cy^d>-^ c3^ tl)^ 

‘Li/ii ti ^3^Lsc.^ 4 -laLJLJ 1 ( Li^t 13^aJI L) j,-L- 3 j 31 4_3£. 3:1 

^ Li*tl 1^-^ I 43ia~<l3 0^3^^ 3^ Ly^ 3-^^^^ 

Ajj ^ ^11 jLjVI 3^ '‘‘‘.* oLa^i-JLja ^ (3 * ^Lj-aJ1 .^j 























- ^ H a^i j "w 4^jjljq U^J t4_L^ijjJ1 v j ^ q LI ji_^.:u 

JJLC ^jo JjoLkJj '3^ ^ \jJt Lr^ J ^ ^ (j^ tLlII jj Ij-A ciuJal 

.4Jj^jXa 4jTr*vjl i CjIjLj^ 

i^lt ^Tl 3*^*^' O^ i 111 IJ ^1 4"* "_iVI 


4_fcLj UP (j^J tj4- ^ U jjiiV t<^TI ^,jy, > ■ Ju-L. -> iJ ^jVl 

3>.|j i ^ j If (j,^^ O^ *<1J (_y^l 4 1^ u i JI 4-^jVl CjIj^ aa" It 

tj-^^ L^lJa i4-^lJiJl S>jl^ '*iTI Ld! *II V 11 33^^! 

I d-l t 1J . V |» I I TT d 4_J_^ 3^ ^ ^ 

^Ut iAtl Jj 1 .^ 5jljj_c. (Parameter) ^^JL^aj (_y^jJj_i_:>Jl tlr^ 

4 j4 ^ l^L-uo^L 4j^ idj1j_>Jl tiUwjJtj 

j-iu JuLu-iJI JaJLuaJI ji i^f.Vl Jl^G 1 *^^GjlII ^jaSJLI 

Jul ^1 JJ) ^‘^11 t"*l aI . .. A 3^l>^ L^^jJl ^jA 4-UJLA 4£^1 a ^ ‘ 

4 j 4 I in djLsJI cIoJKjj ^JlII itU (i ill Iju^ ^jA a.^"iU '^tl ^1j i^JuVl 
*3^ *"* ‘ *'^1 (jaISUI ■ UrtiU ^j-lSUl ^4.7e.^Jl 

iZjjS^ (jLja^VI ^ «* 3^1 d'^iill i9jL^ Ijl^Ij ^ 

(_y^! ^ * ti^ ^ I j" “ ■ * ^jljJij 3^ *~‘'»l L>^ t-tii-Ll 3^^'j u^ SjIjlII 

Ij^L^ u^ c-cd lU i4j^ Ijla *^1X1 0 * 

I V 4jp9 i4-jjJD^^.Ai 1 a^X^ 3^ 1 4-ij 'V- i4 "-d^ ^jaSLII 

, I I H*) c^j)ll^ 1,1 Cj\ i^iU JjLf. Vj LAj 3^ tc^iJiJI 

Vj t IrtiII 3^ jl 1" f VI ^lai I JLj^G 3I I »ji<^ 3^ laj i4dxd >iU aJJb 
L 41 jLoJ 4I4 f LAJ CjIaI^aJ 4jL£.Ij_X 3^ ^ ^ . Uj 

La IjjGj t4 ^If j- " ^ La ^ ^| 3j LJLc 4^^ t Lx^ 3^ * p 

(_yi.<i.Aj . 4^ Ij-f^ Ls«jj V ^^aJu-o 4a1jC: La 3G ‘-3jaju 

lLsjJLxaJI i^^^^LxLl t di*!) V.4 3 a <L-ijLxi,1 3^ j iK tl < i>iTl 3 I iIjl^ 

3^'Lf.| ‘ ^ ^ ■ 11 ^djG La L_iJL^ ■ ^ |3 JI 3-^ ^ 3^^“^ L>^ 4_^LlI! 

3 a_j 3v oLajJjlJLI 3 a ja“i mj 3^ 3SI4J (_^l CjI^jaIJI 1^41 

4jIjj_i^j^ ^xaJLII iJlil^L^jl 3I ' IxfiJj - jj) «" I3^ "M 

4^^ljLxaA t~/~ n! j2i dj^^AdbA jGj 3jI 3^J i4axa^I Caac-i-ujI J3 4AjLdxII 

JLf,3^^ 3'e%xx-u jl t4 dJuJL^ 4J'v^^ I JuiIL-u ■G^Gf . 4Alf j^aiJI jI La 






% ~ j ^ ~ ■ ..Vi t 4 alt "ill 4_^L!LI 'nH ci^JL.>J1 

IjJJLStJ jjl ^ tii^vi^ll J in 1 0 ^ ilj-^ 5^ J 1 ^ L>“J3 j ' »' 

4,j jj lLUjj i^j£L4Jll ieJl (»Vl iJjLJLja ^Llj jl \jLi nVl 

jLl1-ui 4_l_3kilj . d 5_S -W t 4 ~ '^ 1, i (JJlJLA L7^ t—dj-ftlJl 

Aj-j-S-jJ Sjujul oVjLse-* i^j, I iij iJ.3_>JI (j^l£LIl (_j.LsL^J!L>.V1 

IjjL^ kilijj 4 a'»'v ^jU 1^1 

^n 3j \1 "i aVl 5^1 JlaJI t it ..." ilg- lIjL> wL 1 j 
j j ] I I ^ j 4 t ^ .^.".Cl jj ^ Lr^J Lr^ 5^^ 111 jj til 

(jS \j. Ua^.j>o tl^d->"n ^1 iCjLSj-(^I ^\ l^~i i IIA t fji^ t5_^ j XII Jj 

^_yLaLj~i '>■1 ^LIj 1 ^ t^l I M a djIjL:^ t . i n" ^ i ^jlJ i"i 'vVI ^JlSj 

J 1 1 Jub ^1 ^ . |>J JL^ ^ I «:j_4-U (3^—<-u •j-l I p I ^3^ J "‘ ^ ^ Ji 

^p3 IIlI 4^vLjlaI ^ jI^^ (1)^ jl «.*<"....VI ^1 <^^J .^idL>JLI ^ 

^1 i(—tOjI Jl^ ^ a 11 ."ti tl . ..^tl ajjt (jl 3-^ 

^j^ 111 oLXj-iiJl ig*1»4^ (.7^^ 4.1-^L^ 3^'*^* 

Ijj^ 11^ 11>■ ~ O ^jLdJ f^yA 3-^U iJ S-J-Il ^ LT^^J 

.4-iiiU 4 _i-cSLJI 3 a (j-«-3 . Oj ^ .Jli LT^ (jlal J ”1 

Ijufc 3 ] • ^ j-^LiJLI <ijJll J t 3^3^l» 

3^^ jJjLdlll t ^ i^i^l ^ L^j^l ^JLdlll 

34 -^ Cr^ "' 't .Sill 4^1 

4 OLa^^Jj!.! 1 J ...ill 3* ^ L>^j .4_L.a-i-u^l 

(jj^T ‘^ ^ (3 ^^-^jlJLI 4^^^^I j-^^ ‘ L^L>> 3^-*-) Lo t 1 

U-lIc.! (_5-3_5 3® (jyi3L_jJL>-VI ^ 'y M< (_y5 

•X^ 3j) 4jl i.«fl>Vl ^LitjVl 3^ aJj^ >„l>.«~i n V iCjVL>JI 

X ?r" 11 ^^IjJLl J J) d ^' 3*-'^-^ ^ 3^ • L^jLi^ ^U1 j~ t L^jijj3 

jj..^.j4->J1 ■ ■“ 3 4^1 f^Vl 3 ^ ^1 I ^ i^aJH ljUb 3 ^ 

. L^T LkLjjjjt 3^^ 

t3jL>-l^ A .^'. A ,^ij I- »^-a i" II 4^1a-*-i 4u^L3jl 4 l^-^H CjLj^I 


3^ 3.i^ 3^ JJl-C j a >*\ L^JlJt. 


t AMJ 


jLftj^ - tl I ^ H 3^^-^ 3^^ a_5U ^1 


































t ^jlII ^ I... H ‘ ^ ^^ * ^1^1. ..^ I * 11 i .1 

(ji Vj . L^ij ^lj-3tJti_uVl oIjli-joj cjLjISI^I ii^LLaJLl ijL^ 

f. rt id^ V)j CjLa^U^a ljulj L<ul^ j. a iu 'n M jJi '> iJI CjI jl -< ;r 

^1 (^oBLuaj j ^ ^ 2i A VAlI Ijlj^ -L .^jJLjj ^Ijl^iJLj 

f^\j-LMj *(J3 '>iTI ,_fj_>.! (j-loLl* (_j-ll 4 j_jL>JLj 

^lLai-...ut.H A (liJIj j7 IJlA 4_£j_jLJI o j, .^jI 

iJlllj_)jL_ia^1 ^Juk J* ^V1 1 4 _j^L.^I ^ tl ^L^jl 

^Jjus^Vl ^1 Ijl^u^j .4.^LL1 L^LjL^ ^ ^t*** i "... 

tf, i ^ ^*4 tjjJL-lja 1 iii ^ (jJla_u ^1 t4^Las-lll j-laJJl 4.^ ^j-^a t 

1^*11 4<u t j < >1 i^jJI olo^Lao^VI «j n I (D) <LdJ^J^1 

Vju JL^ 1 Ijl^^ L7^ Ijl^7 LjL^^ Lt^ 

J)4 ill I JlA f^j£. J,i i !i L>~^ 

t^H-yjTl^ ^ i ^ ^ 4 (_^ll^ ll iLuajf 4 1 I II *1 

^0 'jja “^-^U (jJJl^I ^li niti (jr^ jlU ti 

1^1 *(o' - p) ^ 0* ,.U...y.[\ ^ ,jlp 2 . ■■■’. ^1 ^^o = p) ijUl 
4II 4 J4^li CT-^ t I Liu 4 4 J 4 ^^lj"l"iii 4 11 u i 11 (J I 


ijorfui (J JL^ :CjIj)<iii ^ Ml C JLAJ iilJJL>> JL^ Lo (jVl 

3^^ 4U 4^ljj. j dJI oLdj^Jl 44 j iU LlJ lA-P V BjuJU^I »IjL4jltll 

lJI ^ J » ■■ 1^ Lll it .... -^ 4 -^ti 1^ 

jLlo 4jt 11 jLjfr V. ^ iJg> i . Ll^I 4_4_12>JLI jLi^i ^. j ‘ t 

iLiiaji 4 4^4 (Parameter) ^L*_^ (j] J^\ ^ jJ,l o^W 

(^jJl ^LJujVLj I ■ aIc. *.iU.,^.'>’-j (jT i [ .i^ijI i4jl£L4L jLiua 4j! 

tZuL^ 1 j| t ^ ^ j i(J.3.^>Jlj 4 Uj 1 3jj1jJ1 ^1-^1 ^ 

U jLjVI t il 1 (jl J ft"! "S I| I tj-4J • 4J SjjL^I {^^UJLl 4 ^Lc 


^ ^ j j) ^ *J 1 ^ ^ ^ I 4_i.ifc5Lj I ."li^ 1 t ^ .H ^1 (^1 ^ ‘ I (*) 

5 .^1 -^11 .-il^ 1 I :^*.H ^jja j j"‘^ ■ i^ULl ^0 ^1 ■" j^^ 0 * ' 4 ■ . .^‘i ['. M 11-.*1 1 Ijj ■ ., 


U-) 


I ^ .~„~XI ^jjo d J i^Cll. 


ij_^ ..Ua^ ^Lll 0 

. 1 ^ jjl d , , ..*1 ■". lie I ^ IC L^jJ^ • 11 ^ d ■ mK . ~ 11 j I i a 1 ^ ^ i-* H 

, 4-La ^jlln iJ ^ jJl a~i^Vl Lai^ *^1^1 • ~ ’' jj iS~ 11 ^_i_A . ..^ <j.a 




TlSl.05^9^9O^^ld CjU^IaoJI 


^ ^I yj. j-^\ 4 i •-lU t ^ ^LIjVI ju ol3-i-i-u 

jl 3 ij^ ^1 ^(jy ^ ii-LaLjj^jJLI L^_>.Ij-^j-j-u 1 4.^ ^ II (3.^^ 

Ijl£Laj .oj^Vsc^ \Sj-^ ' jW* 0-* LLa^ ■ 1^ ^ ‘ ■ - ^ - Uj £U_) V " , ,,| 

3j ^ '*•■ ^ J ^ j l^ *“ ^Jl^j JLjJL>- 4ji-jl ( M ^ .V j t j III 


tjA Tr j t ■» <jl 3^ ^ CjVLshJI (^_5 

djji3 3 jijJL> cZjtjUk^ JL>.^L cLusL^I Ciljl^-^i jLicjl JL£.j^ JuJu£ 
ijuiLse^ dj III i^O-dJ (_7l^ iC-udjJI IjL^ .4.^LjVl 4-3L1^I i u^ 

J<a.illl 31 JSIj 3a_4_aLi-uII 4-^ ^ j j ^ ^ 

' 4_-«_i_3 ^^jCLijUe ■ 4 4_j>-^)_flJI fC3-jJ& . 1 J-j' ^ ^ '-’ ^J LLiJu J^»-u aJI 

.^_^,_Lc.* AjL j~i ■ .1 £ j 

,^j_3tJ 1^1 V 1 4 _Jj4£Lj 4_t-3 L-^ ■ wJ L' I I .I_'>n ^ \ ^j ' LftJ^ 


^_w4 ^jl < ■ I ^j 

' ' ^ ^ 1 I JUb 3 ^ J ^__ " ^ VI j I lv_V L) ^'1 ^ 


o 
i:jJ . 


lA 


6^ j-^ 
^U3j,Vl 


'.^1 

jJajJl 4 i^j-^ IjoLse^ 03^ 0^ ^ ^ ‘03^ 0* Q^'^J 

(_^1 oL^ji^"TI i4M>.j , J^_i_oVl j-»J3 jst-i i4_^Lua3-^I 

(jr^ ljufc ^1 f-\j^ t^jJcaLj~_‘wVi 4 j 4 ^ ^oI^ILud 

C ^_Lxi-'^ . A^ljUiL'' 4 ^ 3 ^ ^ Lr^^ ^ « I^ i ^I JuJ^ JLuia j3 

J^4 I U.) UjV dJJIi^ A j^\ iJIj 1 j_J_Jl 11 ! j_A ^jt 4 “lH 

t n 1 u^Lc-^l 3-3tJ oL^J-uaj ^jl tf-ll a a I 4f j J '>-Vl 

il)^3 ^1 a:>- 3~^' t._i_jJL>-ul ^IjiitlLtjjt ^o^Llil 

Jl_>Ji ^ 4 -C.jJ^ \jjb V ^ 1^1 LT^i . 5 cl <3 ^ JJ T I 

. 3^ t . ■■ U IjLd) 1A:>> I a f 4 'X~!l L .jH.^S/1 . 3 ^-^ 3^ 

."'1 .j. ..-w*t 33 34 ^ 5 .^ cjL^j^i.^rJ' <>,! i.uw ^1 Cy^ (AJLI-^ 

. lJ_^ i^jji .til -^tl t ^ ^ ^ (3^^ 4 4Ja^tl]l 

i4_4ljLll tAj^L>Jl ‘3^ ^ t" I mV I 4^jJ 3^ CjLu-i-ii-rcaJl ij^ 

4_) i^aJI 1 ‘ LT^ jLlo A^ 4jl VI 

^ 1 cdJjj (^_^i£.Vl j-%J^A-2JiJI \jJt Irf^j (jt (^1 ill 33 )-^^ L7^ 

ul (Jj^^ 1) 4j .^^•><11 CjIjIa C. 3^ 3l <1* tnU SjuAj^tl 

<aU jj ij-j-jJu 5 Lj ij-Aj-:^! t*‘M "W n i L^1 j A^ (_^ t" 1 nVl 



































J-J-JI 5jLjL_*_uJ1 (J^'^“-^ L>^ JJl-Sc-jj L^V 

(Jj (^jJj->oVl 5^ LT^ I rt j • 1^ 1^1 1 j '^jjj) ^^ (j^ frlj-* Vj . 1 ^ HI n 1 

. i A \ jJi V L^j 


<Lj^a.-ujjJI L^I^Jl^ fy£^ 3^ ^ '" <JljLaj)^'>«ti «Li 

3 _i^Lj>J1 4^ in "ill 3i ^ ** LT^ 11 1^jf 4 "i j j J 

.^,id*tli >l^<1 •>‘‘n cjI^Lu^-^VI ^^-uiSLILid .i^L^jIaJLI 

j—dt^ ■ ~* * ~- “" ^ ^ ^ t^l uiJI Iju^ ^j ^ 11 ^IjlLJI jl^I ^ ^l\ •!! 

11 jg j ^ j" I ^L^ ^Ij 13 : 1 .^^ lIj 1 jL^Lo 0 L^ ~i__i 4C 3 Jl^J^ ^ I 1» 

j\ ji <0 ^ V ^11 j t^ULI 0 • 4 "i g I iU ^L" JLa^_>-l (_3^ > < III " U 

jj-jaVl ^cJ-st-L^aj JjAJ ^jIjlLJI 4^j) ^ ^ lXJLLA (jl 1 4 

oJL£ * juai Ja^ ^ *L jjj ..Xtl 4 3-3e-i j j t "11 

^^jja Lo ^^1 Lh* ^ 1 diLa^L^l ^\\r ,a C.lJL^J 


**■ * ^ 's^Vl IjlA L^Lsea-o^ LT^ j 1 a.1 a 0 * 

^L-*l i~ ■v.VI t~. -*• A ( L^L^Lj.^->-I 1 . .X n ojL^I j| 1 \ 

(ji£. ^L*J1 i"i ilf. I Ji^ OjL^ tjlj jljl A YA ^1 ^LftJl 1 JlA 

j-jjLdItJI ^«.I^^ItJ . 3 ^^ ^1 U l^lrtLj~l'»*i (j1 |aIjJI udJj 

3^ 3 ^ ^jljilt cjLoj^UU Laj^ju jU»tl ^\^ jL>. 

‘""1 '*■ JL^ Lgixjl (.iljjVl 3j-^ C-ljL£^ .. i tl 3 Jl 3 '"' * ^ ^ “ '>■ t I 4_C,Ljg^J1 
3^ ■ ‘~* 4 'v Cr^ 3j 4 j 11 i-i-Llj^^ 1 L^aLsLiug^-lj 4.gg3L^I ^L^jVI 

IjjJ 3 j-J^^ ^ 3 *^ j_yiaLp->-Vl t I • \j (.iijj^l 3 j'^ CjLiiajLdaa 

3 j)^j»»» (^^JoLlbk.'^l u.L^Lua JlLJLb tj)„i,>>^ JlL 3 ^ 4 aga^ J;jJL>iJ 

3^-'*-a 3-* ' ^ 3 j ' 4_g-a_>Jl ji, lS a t*~i j '>- 3 ^ 3'^ ^^3 L^ 

^Lc. 3^>^^ 3-^' 1 IxSLaj .LiijjVi 3j-i V~I III "nil 4 _1 U fl i T1 4a_ciJI 

(_iJlJ_A 3^ 3ij ‘lJ:!^^ jLil a ) \ j-1^ jIJl^cj 4 .j^LjIL >.1 3^ ^ ^AT 

I .A-A ^ V 1^ A 3^^ ^ ^ 1 3'^_LJ ^ IJL^ t.ZJ Luia^ I ^1 

. Jju 3 -^ LT^! 4_i^-L4 (_y^ y j»Lc 4j3l i~g*^l 3^^ LT^ 3 

L<u Jl 3 L^glal—iJl^l 3^ ' ^ d .‘'^ ^ 3^ * ^ ^AO i^jLbI Jl^ CgjL^^ 



Cib^laiJI 


J^L 


jwVl J A a i^jL i»j j1jl_5-cj J-flJjl iS^ (^ULI 0 ' jJ-JJ ij 

<oi jLc.^ .(J10 IMII j-3tj (3L4 -£.i 

4_jLdj iiU 5^ jt jLa ^ ^ ^1 ■ t jIjl-ojo^ oJ>Jt 4.^iaLu->^l ^ 

4_^l_p_>-l ^Lajjl 1 tj^ ^i ‘l 3^^ LT^ “*i3^ <Ljl3J 

- jL^ ^ ‘ cr*! 




1 ^ jUl j~i %■! Ljiajt CjJt-flj >-3fcj 


LlUj .4_4 jLui^ l"i 1 ^ ^1 tJlJ.'l Vi I 1-4^ * nAV ^Li 

^ftjy ">- t"ft t^JjjJl aJJ^ j j '>i. > <tJl 4 _^j.jlJI A^ILqJLI O j jjO ii*ij 

, I I 

aJJt ^1 (JjJlII ^Jlj^ Oji _(_7^^ '-7>^_^_cu^l ^^.4-51“^ 

4_-ua-jv (^4^ Jj ) L^j-^ ^^LlJ. 1 :oJ>-«' 

*.l^ A -»■" tl ^ j J H^jij^li) ^L^jVl ‘ Ljr^ 

Jo^JJI u^'^l L7^ cj^ 4~ tu 1 j^ c-i-iL^ llL^VI JjjJs 

tljl^j-i!L j_^jJ l£] 1 juL^ ,(jljLiJl aJ^ (_yl£. ^^^4^]! 

BJuJlu AjLj^\^ui oIjjjGj (j7-I| ^ ^ ' ‘ ■ ■ ■ - i^jja ^^'L.4JlII Ja-dJil 

i ^L-ua 1 4 -l-^-r^u ^ JLI jlLlJI)) 4_l1£. ^ 1^'*-1 i^jlJI juLtJLd ..^ '^-"11 

( rtULl-IlJl ^j_4 jl 4 1^1 La <L-4J (ji (_y^j 4.^ tjl Jljj ij^kLloJl (j;r^_5 

djU.A’.U d ^ 1'..^ti cJjaLtJ JLdJ 'pj^- ■■ J-=e-) 4-dd.d.>Jl j _‘*~ V 

.^jj^^_iJLl J_j_4-<9^l 4J5Gi- ^j_4 (J^LjGj (^jJl <j-u-dj J-^1 CjI j!r>l “wVl 

|J.J-L^^I I L- t t n “ ^ J I u TT ILi^U ^^—4 Vi (jGS ■ ^ ' 1' I Jlj^ LjJJ 

Ij1^ *4 Ijt 4 ^Liu f3J.dj>o ^1 4-l4 Iji* I III 4jrtj rt^l 4“ 4j4 f^yi 

4*>1 gL 1 (■<.^!1 i .^. S^J£L«,MuJkl i^Lj>iJ 1 g-ii a ^^1-^ ^^-dVI 

4_4.j_dJl 4-^^ t 4 I r^j_4JbL.JUi—4 LiJllA (jL^ LftJ^j . LiAul 4 jI j ^ ^*t1 

^A ^c-iAsljJi ^^Vl ^1 *(3^-^ LT^ 4j5jA'^!l 

^^LLI j j ‘ '*■11 ^_^Lua-dj ^jA.j4-AGuI1 4 j .ti A ^1 

- 4 .^.It j_) ‘ ‘ '• ^ L-»i i~ -^Vl •^•'' 1^ J ■ ^ V^IAj 4j^^i^ 1^^—uG 

1 ^ j I "fc.G ^N-jl L_4 j1j V o 1_4^SL>J1 (j1 ^ ^ ^ ~j (jl ^j>11 (jl I ^ ^ 

(j^l_i-ul jJj ■^'*■11 ^ t i n“ tCjL-4j^^'>.!l dJiA jl '1^1^ 4 A j A 






























.4-1^ 1, V ^T a'^ '>JI J-i^ (J-jua_3l 

(J 1 ^”1 I yll 3^^ Lr^ I i ‘ 4 . V A 4^j 1 4M >• 1 ’<• an (j-^ 3^Ld-9iJI 

j1 4 _u3j^_J 1 J_yj3 4_-ojL_iJl oljjl^lll ajj. d "i < n L^ >—flj ^ “T1 (J-^J 

."tKM .^"wi 3j j^\ LilLiib^ .^lj.^Vl 

4..i^l—^1 ((4-su^e-t^1)) 3 ^'^! 3^ d j-!^f ullLlib 4.JLj9lj 

3 IJ * 3 ^^^ Cj\, jlni 4..1J L^uJ^juaj 3 ^ CT^^ ulftiuJl CjLj-^^ 

\jjb 14 . Ji_>Jl L^l ■iti'iivl 3^j-^ ^LiJl 3^0 Ujlj sii\ jU tU dJ-A ^sc-u^J 
^Jl^ 33^,*' *' l)-^ u 11 11^4 4 Tri>>lj JiL^Jl jji U~i! CjlA.a^l JJL^ ^ * j)^ ill 

Luajt \jJt M 1S" .^ A ^ j• TI 3■^"‘'^M 4 .^ 1 a.dJjl oL^-^SLll 


^I^U IJl^ 


^3 





4 ^\^\ 



1 t (J^^i-jJ i ^ j ^ Lfcii 1 4_dl^->JL i cIj ,l-j ITI 

i ^ I n "i t II 'S |cJLtJl j—fl Ij-j-j-uu 

4j^Li- ^jja j J jjJiJJL! 

4_a_^U t4 _i -wLj j "t 

11 If VI (—3^'^_j_>.! ^tSj _ 

llILl^—a .j^ljJl IjLJk ^ 4_i_A frjJLl 

j \ i" ^ji id^ " ^')S\ ^hiII 4 ^ 

^ 1 I i-^ 1 1 1 A ^ .*ti i I 11 1 1 CJ L^ 1—U^_3k. ^ 1 

^ l^^iTl ^U.I j" V1 1 fauj ^ jt-.:A'.n 

< <<»" >i<li ^_^Qj Loj? ^ ^J 

• (j-^ i-^L^LuajM^Vl ajJb 

4_jJo-d-ijl (Jill -J nCIl f’jX^ _*■ "ij - V^1 

ojI^ jJ ^^^JjlXI ^LlII 4-d_uiIiSLlI 5 ju^l>JI 

> CjL^ la \ j!l>>V1 ^^3 


.fiji-ji ■- ^ ■ J ^ .-IxA-iJiy' 

I '^ • ‘ p 5 --^ ■ ■ j: • 11 L^j 
._ , 1 >irL> 




J3J^3 






























Cj\ i tjl i“< f VI ilr^-AJ ^LljVl 4.^14^ ^jL-d^U IjL^t _ L^Ij 

j-x-1 ^ jj ^ ^ ^“i11 ^ 'wll ^ d ‘^u^^jJI 

(L^l—<-u Ale. LiJjL->tJ JL^ Lt^ L 7 ^ {*» J ^ " 11 Ijl^ I_ I I I u 


tUrtiii AmS 1 JjJUv J-O^ L^L^*i^ 1 ^lln^ t^Ai V ;jt tfjLiLd 

^ jg J ^ 1< llj (3^-^ S ‘^‘ * (jA^ J.d.J>Jl 4_Lal^l 

X I 1^1 < j .■ t I ^ t |_4j) I I li 4 ^ t J—qJLJ^ fc.1 4 1 Aj^1j.m1 I 

j—5t-J (jy^ ^ t i^l j ^ 1 n ljufc 

• 3j^J-<a ellL^ia1 L^1 ^ ^ e>-^^ O^ 3.‘' “ jt-tl j~ -^Vl 

^ 4 C_i-%JlJ 1 ^^Jjl tjub 

La Jlla djL^JJLl CjL^^LjJ^VI ^Ujl teiJ^ ^ "i i tp^l Jo^L^JI ^L^jVl i^jja 

4jl Jj i Lfl^Li^! <1^ ^ji iiae>.^lj (jl ^jJLI (jSLl . LaLc. ^jrjjLjjVl 

i ^'ic. tjJjL-ll ^L^jVl djLA Cy^ ‘(.j-^XlXI 1 j ^ ^ LaM "t 

'^ '* j 4 .4 J it 1 i 4_Sj-_JlJl iJjljLlXI CjIj-j JLa_111j t4jjL:^ 


Ol 


,J^0[J.^-lJI 4^ 4J-X1 1 A 4 J.A A I I L> Ti V ^j V1 

4..j_1a jJ I 4Ja.se_lJ I Ju '*■" T ^ \ ^ V L^ I La^ * M . 5 “ . ..a \ ^ ~< * 11 ^2>^LaJL I 


.^l^^_3fej_ijjVI 3^ Lj) ^jI^LaVL 11 a ic-jkj ^jJ 

‘ J ^jJI j jIf^} I! ciJLuft i^jLi^IedVI jjJdJJli c^L^ L7 ^!j 

: V LS"... .a ^LLaIoLLI lIiLsI i.^ri^^U Jk^l ^j^j-AJXi djjL^ 


(jJa (Jj-oL^kJ! tyu 3 j j a“ i 11 i^^L.^j LLaL^ 

^LliVl (jt-L: a .l^l^t,! d i n A '^tt d I ...'.U < ^ VI ^ •>■ \ p-j ^ 5 "u 

^‘!t 1 elil A j j A~i IL^ . BJuJLj^I CjL^LuJl^VI ^LajjVI^ 

4^ L^jXI ^LaJI ^j iiJj^Id JlaI Jula A,aJa£..A I^aUj jJ-i^ iu^Li^Ti 

ijL-Zl^l ^1 a^^-aXJ yy" i^jXI ■ dl 1 L^l ^1 iL-dLuiTi^^l 

jj-^ I^LjlII (j-u^^ t4j_^jej (_yl*JLl ^jl i Ja.^>J 1 (__aL»ii^l 4-Li-u 

Ly^jXj^j ?* ^ ^ 11 ^ ^ ^ ^ ^ ^ (.^ ^ ^ y ^ ( JUo^^ i e^ 1 i iM-K I i 4^ 

JlS (jL^ t^jXI i^Lse-iJl jJ, 1. A, A Il^U (jl Jj^ ^>Xl L>^ *^Ll ... .11 4 jLc 

^_yS M 1 S"...ia d ^t J^‘'. I IjLi_&a icIoAlil <- 41 ."..“Cl L^L-u 4^.2^ 

cjUsI mi ~ l ^~\ 1 ^• A “tTl ill ‘4 ^ jl4j 





^ jjl j^t^m I JlA ui^ ^1 * 4 aVI .J-i^ L7^ 

Jbal JlLs t ^ ~X A <LIjISJI d J 4 C • IjLA LLiLI^ 4-La 

i^jJI ^LaJI a -^L.^1 1 uJll Ilub Jj y • »~j 1 ha; 

i3jliJlj>. i^L^Lifu^l j^^.3.j>ij CjVL^-il^l ^ i-iUj (_7^ a 

^.^lJ •>> 4 <y iSTl 

• vUa.iH 

ijl L5^3t? c.i t fauJ 1 i—^ 

4 <HI ilLj i3 t • t^j^_AJL1 (Jj) 311 <LLalSLJI '‘^3:tl 4 jc^l 
alj "j iu d ^J ^_^L_jl]1 ^LjjVI t ^ j t^j 4 jiajJI a U-^Ul juj—>u ^} 
j n"iTi ijl L^J til t iitl ljL& U^ L 7 ^ 

^ Ju U-^j w * t A. i ^jL-3j La 

i^j)1 >II A C<tl 1 JL^ 05^ ^ L^L^ ajl-^^’.11 ^Jj3 -wTI i9Jl^ . l^iA 

a .>> aL lit I ^L^>J| t L-uuj ^ '*■ ljuft *^LLjVI ^jja L^ 

(j-* ^_ylal j"i '>^^1 ^L^jl ^o^jJl tUdiill JtLjjI j-j-a-jJ 

ja"!! V iCjVL^JI aJi^J j-d^\ ( 3 ^ ^ . Jo-aJJI 33 ^^ 

^ 4_1^ .a.>JI aJJb Li-iSLa^ >^LljVt 

3^-Ji£Lll .^1^1 (j^ 3l 3" .^A Aj ja I". A 1 

(4j^I^ 4^LLuj-J1 3^.a^JI aLjjl La ^3.‘^L 

. 4 SjA'^ti dJJt ijLa-JuJI ^IjJI FoiticS 


(EUR) L^^U-tn"! 11(1 4^LA^yt 4j^i ^rt“i T1 4 I aQIj ^UaVl ^ald-a 

Forties ^^Ua-J) J.i>Ji 




a 1... !l 


1 

> 

> 


YA 

! 

n UA ^01 UY 

1 i 

J/\J^LaJ IjJlA^^ ^Llj'i^l 

Y,V 

Y,0 ; r.i. j Y. ' : 1 .A !^>o L^l 

! ( • ! 

j -fc ~ji.*jl ^j£LaJl1 A^La^^l 4 j^ Ji a.~i 11 4 i gC! 1 

■ 

; i ! 

' ' 

1 ' 1 

• 1 1 

oI^UIaj 5j-laj8 (EUR) (J.^.>JI 





























JlLa ^ <^j t 4 -jS[j^^I aJl^uLI oIjVjJI 

4— i iuilLi ^ fl' T ‘“J 4..4ji J-Il 3jLjjJl f^jja (^;\JL4.uJ1 

. ^j£Lft.U 4^L4J>.V1 4jJaAlll 4_L4^i 

S^IjlII (^ 1 —JuLaJ i »{j^J^ ^« **‘^ ^ Cj ^-)^^ ‘uj 

udLu^ i4j, 'vLj ^j-4^ . ^ t n~i tuA ^LjtL! «txl3LA Jij*v"« i y (_^l ijLftJlj ■■Uilill CjIj 4^ 
(JJJJlj%j »VJ.4JSI *5j \1 .^"aVI jL' t ,jii"i (jjjlll 

^_yJ^ La (_yl^ frLj jaLnJLl a 

**' atjl t “tl L~\\ A^\ • 11 ^ .".tl ^ M Ut 

(jU 4 Ij InjJI jij I liTI CT^ 0-5!^ lIjL^j_JIi 

‘ ^ tf“ 4 jUa\ CjI J mlj L^l t n~<*ri ■ ^ . -■ A 

l^AUI jLjuuit ijijLc.L^jl f^yj^ 

^ ... L^j^ IjJj It—JlaJlj (_Pdjjl1I 

^ jg j (^j ^U '*' ‘ - 3j 2~\ U,L>- 

^jjl (^LLa • 1 4 ^ Ijj ~ 1 j >jJj ^i 

tlil ^ JJ^ U V 4 1 4 I i 7 JI (^j->>mi Xa"l t_ * 11 ‘ 

I a "i . ^ a d t“tl a I .^■“ ^Vl ^1 . 5j \l “ aVl 

a.V "w L-fJajI ^L—jjVl j^jJ-J (^jJJ i^jjojJl J t ) ^jl Jlj V 

jij_« i>tj I i. d i t *'>jL^ I V a " < I ( i j j 

14_ijuAie.uJI 4_u^1 |«^LujjL4^ ^4^Lq^1jl>3 'lJ^ '*' ^ Cj^ «^^ (4ij^ia ' ■ - 

4-liiJLl t~il jM V t ^c^JLi^o ij-A^ ^ L^^jIjuj tljLajltJLI 

-« ijSmII CjLlaf 


Cii t. \lx\ }3 l^JuUj CtUj&^ I^jULaIaI Pjai> ^ CiU^^ Ci\jAJ^ 

I^JI^aI ^ ^l^LuAI 

La I4J-LLa-LJI itj-i ^ ^ jL.^ ‘.11 d ^ 1 ^ i^Il 

(—.(^ Vj . ^ ■ s*. ^ a ^ LlU 4j>. LI I =Lijil 1 d f, Lu I i^jjA ^LL1 4 ^ <"i i" 

(^^SLxJ 4^La t^jLa d ■>< i IjlA I ^l-a > i ^^t. i.uj 4,c L i 1 ^1 

t nil L' j"i -vVl j_pDLditjl (j^ ^j^Lc,VLfl ij t .1 j t I ^ 

1 ^ a "i TTj 4_^j__t_uJI 4_c^ < II I iLrtill •>- ^1 





w< ^ ^" ...» tfLC-LluaJl (ji ^ ^ ‘ ljUb Ld .^_yiaLjj_>-^i 

^1 LiLu Vj . L^jJ (JjiJlSIiII (_jja_iill <(5 lLd_ju Ca>o i4 aKlI ft a 

jjj s -fc. tj t__tj_uLSLIl ^_^! 4 _i aljJl L^l ^ ^jLitj ^ (Jj_j_Lll IjlA 

^jl_^l ^^paLiitjl jj_£, ijl jLij-cVl tj'tAJ 1^1 I .gj iu i^LjjVl 

i4.jJji-Ll 4 i^.tl ^I g, Mj 1^ Cr^ 4. j i f t LI 4 j t , j 1 1^! I 

--^ jl u.u5t i_u (^1 iJl^_xVl L-A^ ae-La tillJjl 1.,» 

juA V .rt*^^... A I^ji.^1 CjL^LL^ ^il-i 511 IjlA ft Vi I ni 

4j \\ 1^*1 ,~\\ ^ Utl iLtiajt tjjJ«ajJl IjLA j^-*^ Vj V i i—fl 

^Lj_iVI Cj'^-V t A O-t-Ji^ljJ I—a 1 t LLA ^j-<a . ^ ^ ^ J ^ (_3-Jl i~i Li 

Vl j*iiLi ^ l^ I 4_^_>.j (3-^ <g^l <aVl o[—^ t jl t.i nVl (“it 1^ 

I i^LjJI 4J-I^lj> g 4 . JjIjlJI (^1 *Jl_>Jl t^L^I JjJt-jJ 

jjj ^ '*■ ' .lU...jj“1Ij ^ j ^jLjaVI I n g ii g i^^J I ^ I n t CjV JLt.LL 

4_%^LJ1 d .a ^ 4 iC ^ ii 4 <iK (J^Lj ^LjVI ^ 

A 1 \l j ■■ 11 1^11 I ^Lj iL^4_i1j ^ ^ * 4 ^ 

.(Jjj.^1 JUaVl (J^^ 4ijL^ n i m "»*4 ujlj oVL>JI ^JlA 

(_pJl t-jl_i_i_uVl ^ cr-*^ Sjj-^JlLI l-AIjljaVIj ijj 

( ilUll ^Lj_jjl ^J^l Mia i^\ tijul it^ljj£,VI ^AC. a 1T1 _^Jlj 

^jJol j "i l^J '» ~M ^1 ^J-xia-dVl (jlj t4_^_«_j— lIsJI JjljJLl 

'j* ^ nj ^ ^VJjA LljjLSfcJjj ^j_A 1 1 V I JlA ^I . Julj.^1 

ljJa_iiijj jjl 5jj-i—:>J1 cUVLj^I 

^jU^iSyi 4 ikW II CiM AiirtliltII jiblAXI 

aJJb ^1 jL iTlC.Li QJJ 

tiUj j-A JjLjo^l j t lul'j (J^ "i ij$ 

(_pa^^-j|JI 3.^^^ ^ij) III 4 .L-iIIaJlj pjL^I (jjl^Jl ajj-Aj (^^JlII j t 

‘“* j *" ^Lij^ ^^ ‘ 3j-^ '_1 il^ll (_^-Lc. 

diLuD\j^ ^1 ^jJj I^jjl LiJj.^J,l Jjj^ 'l“i1j. tm't n ^JlA jLjL^VI 

it LI ' * ^ * .4^jl^JlJl ^L^iJl 3-S_^ LJ"'^ ct^! L-t-Aj—i_ij c—i-LLaJl jl/j (_^^^jlJ1 

























1 t iiVl tl^ fl 111 tl 

^i-oJu-Mfl LT^ > In^ f tl ( Laji^Ju ^ ' '■ cZjL^L-iIj^VI ^JUb 

5jl^ (_yjj jl 5-L:wl_^ ^j| ij^j^ i^jJI j-^^1 '‘.'^J S_^"tl iZi\ j i4 r. 


-C. ,ji cj-Ll ^ M L-0 li[_j ,3^J—(.r^ 4__Loj}_^_tJLl tUi it! 


t^^<j ilnll JijjJH (jyA ^ '*■ j J I u Lj-ii ^Jl^o V t, ^jSi*!! 

Jl 4^ i ,<a‘u jl ^L>J1 fijjt (JSjo uy^ pj_LI (^yl£. ji i Lfl LJL^ 

^1 S-'dj oiH L-« 

(jg ^i^ Lfai^ U ^3 J " 1 u ^ (JjIJlJI ^j- 4 *1 I 11 f II li 

tJjVl ^1_^) ^Ijl^I ^ . JjljL-Ji oJSt ‘ *j 4-j>.j-IiJI 

. 1 <^jl (^JuldjJI 

Lij (Jj.jL^^\ 3j^Lit (jj iuTl Ojj LlJ Jl^Jj i\jjt 

ji jJi-jLj (_yJ1 4^L5tj L}^...t *jJLjj-uJ1 Ijl^ iLi-jl^ *^jLjoVl (^1 

IjlA ^Jy3 c.dkj_tJlj . ^4^ d^ .... .">1 ,.. ■ ..J a d_) |^3-3 j 

3j-uiJI 3^Ld^ (jl Jj^Lib^J i 4-L4 (jlin ij (_^jJ1 ij^ 31U ^>-6-^ 

t 1 JUl i ltd! (^ J ^ jl t mVl (Ji-L^ (j-d t ' lUtlj |^^j_jlI 1 (j\J jljlj-jJl (3^ 

a lilnTI ^l \ i"i| (j_C jj) 1 ^^ (^^JaJj j_y^l lZjVL_>JLj J-jJUll 

^Udi llj C7^ ^ 1^j . ^ Lul (j4^ * 1 ijU V 1—^1 

5^ ^iiijJLi ^jULl jl 1-" ^ VI (j^uu Jl^G V aJJt ^IniTl . M . S~ ... a 

AdjLj^l jldVIj ^LaJl Jjl^l i^jji 1^ ^Lc. jlj—d^^Li 

L.d^ 1 4 J" I J 1 ^V "l i uVl ^ d ' "J L7~^^ ^ ^ ^' 

Uj»^ (j' Lh^ jij) In ill IjLA LjLjj I d ^ J ~' ^ ^jl—d 

1^ IjjJiJ^ (j^ (_y ^(Ji9^ ^! ^ L-djS^l 

djLdjfl (_3-Ij 3 1 i^L^I 41 >J.! JjLdXd ^0^ (^1 3-1 Jj Jj j 311 IjLA 

LHjkL>. ^1 1 nil Ld-jlj ^j-d-duaj-i-o 3j) ' 

I n. i i^U (_^-L^ j_dVl L-d3^^.Jij d l*il A ~ 11 dJL-j__d_ &JI dJLA dj_LT^J .uLadJil 

^b^_uJ L^_d_d.j>«j >.' ^1 j'L 11 Ij j ^1 L_4^lj (j-d-^ .^ji3 "Tlj 

■A^SLl! jijJa^l ljuA dL^^ - d t \l ." dVI cjL j-iJ9^^^_dJI * 3 :a 

Cjj jlnall ^1 *i t j dJL^S i4-l^ ljub L^ 3^ '*' "j tj^dd 

. la^Ju 3^^^^ 4 i^ 4 d 3^1 



6k9LLoJI «I JjT ill J * . Q A.AI*5^«t iZil^P9 


illjaJI ^ A <LuIjl 1I jj^mi Ca\jJJ^ 

aJJt 4 n Ul CjIjLc kijlju^l 3j^l jJi CjLiipLdiJt cr^ -j 4^i 

^ljJ.1 (_y5 i4^^^:>.Vl ^L^JI lLI^^L^j-i-uI qja ^Li^l 4^LlI,l i^IjljLiJi 

(JL^I ^ I i^\ 4 ^ 14 !]! 4 I i^"kII ^UJI |^jt“u.ii4 

^iioJI jjIljux. 4 ciiM-^Jojul >• 4 Jlj_JI Jlai li -^ll 

«|j..^_>JLj j~A^\ (3^ J ^ ^.'J *' T*^ ^ J ^ ^1 Jj '>• "iH 

c-Vjjk <i.^><.ll 4_>.j 4_1 j_iJ 1 3j3*"'.' 'lTJ J '“^'j 

Lo liil (^4^^ ij\ ^ *\ 4J jisLjm ^jLfiiJLl 

CjLiLSj 1 ^ ^jl "1 % A in" tti4 jLiJ3 tUdflL L 3 ^ i~i«l jjl 

3-^ l):’ ^ ^ CjLktb iSj ^ L* Jjj nii 1-LA 

^ Sil .>. 1 j^l 4 _ulj_J^ 1 -^jljll 4_^1£LI/I ct4jjL.>Jl ^1 ^4_i_i jj * ■"■ ^1 

1 JUb 3^ ij^ L-gj) V“ij La 

J '"‘"'J 4_j_^ikl 4 j^IULI 3^' 4 ^Jfc.ljj. L^jLicjl i—«j>>IjJl Cjlj.Li.'>Jl 

^1 iCjljj_4j( JL • 1 (Jj-a_j_<_u jl t Mil ^jl jjjJL-ij-JJ aVjjb ijl (^1 JjVjJI 
"ir ill J^Lbs iL-flLLaJli iOju-j-l^ j_^Lq-*J 1 ^IjJl tj'j ‘4 _^Ij > >ia 

IjlA S*‘*4^■->>11 ^^J-L 

‘^D.2j~ 4_j_l^Lj.^^I jL?tjl 4.^aj3-^l ■ » “* ^1 ^LolJI 

4^* < <t I CjIjUlII 4 , . ..\ Jl^I (J^I 

. t^l 11 4_l_4l^^l I “ tl ■ .il I . ,. tl ^1 ^1 I 1*1^ ^ ^ “ LT^l ‘ ^ ^*~' ‘ IJlA 

<b^Lj '4..*j .Utl jjl^L (4_i_>.Lj t^LlLI 

4j-^Vl 1 a A,L>>1 (J-aSj 4 ^;L.TI ^jIjJLLj Jj^pJlj ^Ltll 4-a^ i n 4 i,_^ja5Lij (_yl£- 

tfL^I t 1 0-^~ ^ y 1 ji. S.k ■W jU CjIj,1-> "kJI jjl 4 -^ iJJLLa (^riji4 i^_jJL^ljj 

jIjulI^VI iJ~^ Jjl.>J1 jLtu^ JiaJLuixll ^ 

, ^LL^I 41 L±l,l 4u-uL^L.uJi ‘^ 1 3 jLiV 


Jjjj^ 4Sl^"\iiiU JjjJI^ 4 ^"iMI JjjJI 

4_:wj <Jj^^ ^JlAJ — - L A* U 4d y ~ ; t I 4 J . ■■ y.j H t * 11" 4 ^ 

l~A J ~ '^S\ J ^ j1*h.! 1 4 ft^ljJl lILj^I Jj-i ‘sj^^ ‘'^ 

J Mi^~ (jl Cy^ 4juA I—'j-tl 4.UJ .pJL^I 

























ijli LT^l ajUtAitl cjljjljU ^^"j *y (33^ 4 ^LLi ^1 JjJlII 

^ j ^ ™ j3~^ O^ J ^ ^ JtaAjJI ^ 

L^jL^ (( 4 .u^M ^1 Lj^.. 4 ^ m 0-^ L>-^ .^LjtJl ^jJO ^J-^' j3^LL>a 

(.9—^3 ‘i3>^ U^ .a lUd) CjIj i^jji L^l 

J3JJI cit-aj^i ^1 i ^4 rJi jL^^j ‘^^« 4 —j_£.Lia^Jl ^3jJi L^^djJl 3^3 * 
J-jljj i^^-ju^ CjJ 3—>iJ 3I ■ 1 ^* 1 1 ij^ SrJI ^Jf^-C. 4 j f 1 f i^!l 

4 .uId^^I lIj1^i.!LljiI^I (_^| 1 ^ ^371 ii.u IjL^b 4 -i-utji,i,*< ^1 ^3 

• I^^JL:^ tj3J ^j^3 CjVLjJLI dJLA 

■ ^ *.‘" (3‘4~^ 3-jte^ CT^ ' ^4 J *^^ (1)^ (4.J-C.Lxi^JI (J3J^^ i.iJjjU3 

^3^ jjL_) iLuaj] ^^-^iiJI 3 j-j-i-uj *-ii ■.^^3 .44-1^ ia ^^Ll!Ij 3 :Lilj3Vl 1J3J 

j-A-^jua >• ' • ^11 oL^1u4^ 11—^M->' ^yA *Iuj ((3jl_iJa^ 3 j /iM ^ 1 ^ 

^LjlII fj^ ^^^^1 (JIsLIa ^_yjQ 0-^3 ,* ^^^ “^3-^3 u^ jlj a"! IhL 

J3J ‘ LIL^ ‘ 3 i! 1 IjLjb --" "■ l-^l3 «-dj3^l cJ3'^ J3 JLj>. ^jL> 

■ 4 j n •!I , 1 -* 3 j!t ^‘‘ * L 7 ^^ 43 j ^lU ^1£LL1 (J^’Lji “1 I III 4 .ilj 3 V 1 

/ ... ^ Vi,..j (uilj3V! J3J 1 jg“ j• ■" i^jA J3JJI fii\ A 33 '*•"" - - <.iUj , 1 <t *4 

L^ Cjj^ ^.* ^ ^ j ; ■"' (3J-13VI |J3-^ ^ 4 .j *>^3 *^3 ilij 

xl' ^ "‘ ^' L7^ .4 ^13 •. ^ LijL] 4 AjL 3JI 4 3 j 3 ->■ Tl l^3-> ^-*->1 (,^ ^^3-^ ^3 

- V 3 " ^ A .jJ^ Lul 1^1 u^AltL Ljjjijj ‘^ Ml 'fl 

4jub 1^:33 Lljl A ^ ^ IM ^Ljv iiij jJl jii 3 IL 3IJLII3 3 :11 

Ll^l 4 ,. ..iU 1 1 , ^I 3^ ^lliJlj3 i 1 /t'^l t^a 3.^ 4 njrt^^Tl 

3V IjljjQx^l ^3-11 il-ijb 3^ . 4 ^ 1 ^ i ^1 aIj^" 13 4 3 j 3 '*iJI 4 JlA 3I 

<31 ^I^j 3I 4jl£L4L 3I 3■^_lJl_5 4j3Jj-j%J (jjjJI II3I *3 <*iJ3 4-^3 i»1 ijj.l <r>j 

■«^ti 4 ^^3 33 ^UL^ kZj 13.^01^3 4 JkJ ^J3C7^ 335 i>^iiiU ■■laAtlL^ 

t ^ 33 Ml II <lLq 1 t"i II t—^ 13 - 13 "^1 JS» ^^ 3 -* o' > 3 ' ^ 3 ^' LT^J ' 3 ^'^ 

' '^ 3 ^ ^3 Lj 13 ^' 3 !.^ (^^ 13 -" c.7~^3 * ^ ^'3 lt^ 

4 JlA i((1jljI t ^^-^^i 1 3-1 .l*»^i111> 3I 3-^ .jJL 1 33 ^' ^33*^^*^"^^ ‘ ^ 

t . it^ L>^J 3 ' 3 p^'-^ ** 03J' CjJLxj ^ 33 ^' “*^' 


•6:h> 3i>^J 






^ til 4^ Llu La ^j 

^jl (_^l cjjLiil jl5i oij 1 r<tl j u! ^jjJjLilLI La 

ol—:^L^n I \ j a! c^j) 1L*I U “i I iilL t ^ I rt "i <11 a 03 ^ (j^ Ja-^i 


L^ljV 4 ^L-u c1j»L^ lIjI^jJIJI aJJt ^1 *3j-^ J5^ 

Lajj (^jLj jjLuaJi (_yJj i 4 y^,L 1 JlA jLJu^ . 

‘L^>^* 4_ajwLj t«^-aUl ^^j-ujJ,l (Club of Rome) 

jlLoj ^ • * [^j^l (^^^1 Ijla ikajl^jJLI j " \ ^ ^ ^ ■■ > LL 

. Leix. 43'UUj^I ^ ^ ii (iTl Ol^ inf 

i_iJl juT j-y «" OjL^ (jpJl 4 j a^ II (_y9 Ji^ Lojj tjLSj 

(^jLuij La (^1 ■' j.~ ja j\ X VY , 0 4 Jl!LJI^ '*^^3^3 L^^j-jq 1 j l^I 1 n 

4^ j^3"j«-u i^«J-tl »-jL-ujl^I (3L-^ lt^3 *^ Ct^^3^ 

^j^Li_uL^ 4-j \ 1 oJkJb <-_ALt-uol ^ J-LI 4_j.L.a.lJ1 ^cJI-aJI 

jL^ YYA- 4-j.a-^ LT^l <J-^3^ 1j£L±^ '^ L-> 1 ~-^VI j. V i ^“■ T 

1 aLoJ ^4 4 __BJl^ jL^\ i^L LaJ^3) 4 «__j_5JI aJlA '“"'3 * 

lIjLLuju^ ^ ‘ 11 4 ^a^ti ^} 4-i^L^i 

* 1^^ 1 cr.fa£i^ t 




u^Su (J3-^ ^^~.l S iJI ^1 j_jJj L aLa <l_uj (jl Lj jjLJt^ 


f^'i a^l i^JlIi ^1 I III Vi a,\ a 4 a Ii iia tt,~< i % IL c^L^Vj 

^ ■q - ■■« L.aa L i 4 1 ^ *1 (4 _jI£. jj ^ • ti ^J (i (j—a 11^ ij V 


/,1a A-^“.fl ^5ej 3"^ IjlA ^jlj i^l^rt4 « Jb^JJLI (_y^Ll>.Vl» _j 

y ^A * ^LjC aVi (^! |»..v ail J^..\ 7 t " li J-Lj t (_3^3 

JjljiLlj J^>11 JApiLDI (Y- - ^LJI) Global 2000 

(jL_Jo 5 _UI ljuk L^ (jl > h^^LLlj 03 ^ a .:^ll “i m a 

JL^ . -L,aiH .1. cZjljijjLaj ^ . . ..■^ < _ L^^ij-%IL^i ^2^£LaJLl 4-jl^^Jji oL-a^l 

IjlA u^-ilal .^j.j&1jJI 1'"aj Ldj^^pjca Ij^l La 4_^ La-Je-4.ijJ.a «.!_>• 

i^LSK^ ^1 4^1 a^l fltA^ltl *“-*■■■ JL^ 4.^1jjJI aJlA 

CjV J M aJ ^L&j^l L^^L^jl ^ aVi lj^~ i II a ^_^LiJl ^Ljj^I 1 ^ j fl 

La ^^\jSu CjV JtAJ j) a jj » ip lIJ^L^ILuVI LbjL^ 4 _i (jr^ ^^3 * 4 al~i > a 































1 J I tl V "< I 11^1 tj1 (Ju^^ t L^jj-u ^m 0 X ij\J 

^jl VI i ^ ^ *\A0 (j^-j 4_t_3ljJl 4-jj^^l 5^"i dll 4 jIjj^h.m a 

(^j) i) It JjuljOJ 1 ^ ^VO tj) 4 n JL^I g'i tiiVl (jl * ^ j JL>J| 

^1 Lll Q< ■ ~ ^ ... ^..j 1 ." V1 IjL^ LjjL-^1 L^ .^ULI ^ 

. T * • V ^Ix, Lajj Y * • T ^Ix. Loj 4J t^j)“i III a ^ (_yJI (Jo-oxijj (^L*J1 ^IHjVI 

^ Ijl:^ (jr^ j-j i 5Tti 1 ^LLajj^ 

Jl^I^I . I d > !l |»IjI Qja «La AjI^" t» 'Q ^ a! ^LTuVI 

I^Jl^ (jl Lu^ LjJL t Jjtj V tCjl^JLd^l aJJb ^ ■ n n I g ij'X 

^jjl ^L-uJLL) ^^l^LaII 5 .^i -^tl cIjL-^L-i^-»>-VI 

^^jJj ^LL^I (jjj A j... 









IjU^ LjJL^ ‘ ^j_LLjJj I ill Jjl 

jjL'B' ~n i^jL^ (J-*^ ij»c^ljJI 

13 jL 'ifUL^ ^\ ^ ^^1 1 .- Vi IjL^ .^jJUl 

4-1 i(3^u%jJt 5j^*v"< a ^IsLi-u ^ Tf 1 

.(OjJL>Jl 4ajlj 4 Is il I i^j 

i^1_l11 ^ ^* ^1 ^ ^ 11 1^ i Lf A 

L2jL_u 4_L^ L(JJL>U ^jJI L-dJj-ll J ijL^ 

cJli^^l ^ I '‘‘‘*' J *'J * ‘ ' L7^ ^ J 

JjiX >.» (jl_^-Lc iTi ">11 \ _4JJ tfj—ioiJ (^JlJI 

^ 1 4 UJI jul iJjl-i-J i—kJ^l 1 Jl^ 0^3 * “ 
4_i^L>J1 cL^^I CjL^I JljJIj CjQ^'LaJl i^jJi H 
^ 1 t jj) 6 ^ u^ ‘L>^i .4 j-.»-j ilriJl jjijJLLj 
*(^JUo j JJ—t 

I 3Lj >JI < 4J 1^t "i !^ 3 

^^u£[JI Juu ^ 1 jj tjl^icT^MiLi III 1.1 4■^■^,1,1,II 

3jjlSLII ^-^1-S.^Jl ^l.,.4-<.u-^ i l-3-j>* t I A 4.^ ^L!l 
^LxuijJt Lo tc.t ijuJi Ijl^^ 

jl^ (^-iLj (jL^ iijl ic i j-lll j tZjL^^L-iJl 

.ciJljuT 1 ^ ^ i__)L<ijJl t ^ 


V ^j\__dJl j «'. 11» 
II Jj . Oi^ 














jjajl 


L-d ijr^ c-uL^ 4jl Ltc, \ ' y '*‘j o' tj ^ ij' J l ^ 

jl^LJL ^LiSJI oV ^-LjQ Vi I 1 I u"t 

d .^14. “ . ..t I 2_jl^_iJlj ,.“t\l JjJljJI ^jl (ji-p (3^^ O^j tj^LtJl 

- 3 **' • " 11 j ‘ —■ ^_^JjL^ . ^ t fl 4 ^jjIj i cIj I ^Juk ^j-4 

3^ (ijL:^ ur^ v-V"! I iiV 3 jjl>J, 1 ^mi ^ O"^ 

(Lu^l ^.i7u.a\-^ (jr^ ^LLall SjJ^I 4^^..A:vVl ^ ^j~s^ 

ji jO^W dJJ jj 


<U 


t" 




^LaJI 


‘ ^11 ljub Ijjlkijfl o' ^c-iJal^lj . ' ^L^l JjljJLI CjL^I JL%^_uj 1 

JL^ ^jLq Jjlj_a (^Ll^ i •^Ijjb^ C?-^ iS3 ^ ^ 

i l^jL^e-jd 1 1 ^ ^t. l 4. "■ djLcJ ;^\ 'j'^ ■■■'> I ^ a 1 1 -^ ~ . ..1 j_j^jG 1 t _* • t 

4_^U^1 LT^ ' “~ ^ ^ /I J ^ ^!l ^jLjk O^ .^Lj-)Vl ■“*! j1 ^ ^ 

<LjjLj-4uSLI 1 05Lc.LfljJl JjljJLl djub oV t 1 ni m 4^J_i>.VI 

. -> < 1 1 J_)-o i^_jIL4-u^ (_yJl i ' 3^ J *" (jr^ ^ 

<=* j' ■" * 11 ijl^ j 1 ^ ojjb ^^1 4j^_t_j>JI jLftj ^1 j^^^SLoJLl L 1 *0 

Ijla ^ ( LJj^ * I ^ “ ■ ..1 jl^ 4^L^JI 3^—^ 2i3L^ 1 f \ 1^" ..." 

n^aj^ t a jjb \ <1 . .V j ^Lj JSLj gl ft dj 4 "< j A AI Ln j T1 JL-o-j-^Vl 

L Jail I t^L^I Jjl^l ^1. i 4»" 1^1 ^j>Lj ^_^_uLuVl l3V-1^V1 

L^Ia V iJliVLsb^ La I jLite-!Li_u I 3^ t4^LLaJI Jl^3 ^ 

i(C02) ju-i-*i^l (_^Li (jl L^jIAjo 4O"^^ 

L5_^J IjLiijjl j-jIlUj (j^l jlj-ll a\^^ Loj ■*<11 4 jwj 

\ <MiU Cjlj ^L_^l 4_^L^I jj1j_^ 3^0 “ '**' o^ L^<) <~i 1 A 11 j) "^ll 

. frl jl^^.^ljajLj 11V" 

^^^yJt jl^l 4 JLdUJ 4.j,li4jJ 1 4„ln '>■111 o' >.li 5" C. I Lk^ 

O^ VI 4-aI_Jlj1 Laj-oju jJ (^^^1 4 jkjl_>J 1 4 j I cjJ 1 Sj.~i_d 11 

(j-ftSj V K J A 3>-^ J^VjljV ^<^ 4 X 1 J—JuJJLl o' LlJ OA^ 4 jIt^II 4 n j ii "hH 

^L^iJl Jj^l 1 ^^ ^ 1 3^ 4^ iji ill I ^^ 1 .rt'.~ ,..“ ^ J'^3 11 4In111 

Ll^jLac^j LIjVI t rt il J. J Jj jjl j_dVl Jjfc jjLt“l1 ljufc (jL^ ol (J j 1 11 

i t U -ij^l 0-* 4_3 ^L_jJ,I 4 j 11 O *((^ filnl—^ j i (j-X^ 

. ^ *^ 44 L 4 J JlJw 



^aUI 6_ijL)\jI j,‘ |JI5*5*»III 


Jl 3 O* J ^' 4lj V a U^3 

(jl t ^• j f^jji tilLlA (j! ^ ^VY i^Lc. L-*jj LaLc-jI CjVj) 5U 

I^jLlII LliTlj ^1 .Cj^^2JLi ^Jl^ C i"! h I 4 a Cjljjjin dl 

JljL^.mJ1 * 1j ^ J ^1 f,\j I -h^TI ^cJl S4 .JuL^ Jt ^ I c 

Lftj Sl. li t I~i i ua (j'A-I-uJl J_^-«aC. ijujJaj 

^jl f.jX\ o' ^_!L? 14.,rt.i,s.'»j 1 j^jLLaj ^ tfJiA jl 

Ll^j i jLaIJI JjA 4J^-Aj Lo-c i!l ^ *H c^jjJI ^ j jill! 

l^Lft.lc. Iji iC. Ldjj 4 j La jl^t '.ijLuiJ 

11‘ ‘« ^I i ^ ^ i Lo^^ JLj L\L xi 1 1 JlAI 1^ 1^lZjIA OjI ^j A 

^ j**' ^t i4 LLajj ^_jj9 4-1^ .d^^Il 4.^A*iLi-uVl t lj1j_:^ 1 i Llt-p^ 

3^L_i__c. ji_■ ■■ _ lj LiJIjuI LaLiI 1_1c.^LjI (^jLlJI ^'^1 ^L_i-u^^JJ 

^ -^3il j^ j^j • ^LuJI j^^~ Iii4 iL oLj^ IU41 '^1»• LajL^ja 

V t" I ^ 4 j^ iu ill J-ual^ joJ iLaLc. j^Mj :^’v *>■ "iH IjLA Jj^Id j^j 
La L^l - |^L>Ji ^ tt_i.i.n.'»-4 3jlj^ ^Li 4 j 1 j 1 Iri11 Jtjl^l 


4_3_l 3->J1^ ^-Jte-i "~ - d^i-fLlj-uVI Oj^L>J 1 j^ i—djJfaJI 

jVI Liijc-Lj^t ^L^JI jjLl^JL ^ j* ‘^' jl ^ i_b^lSi> V 

jLd i LIa j^ . LaLx. ju^Li (3^ CjjLl^ ^L^^JL) ^jLa^a I 3 a r o~^' 
j_^^ jl (JI^-^-^l j^ (J^ j^^ ^ jj)U~iH 1 JlA jjj L^-uo5L_5tILj_ul j5Laj 

Vj_>u l£JLLA jl JL^Jj ^JJ i^n t^Ljx jL_il L^jj l^-iL jl (jyi^ 1 jl_j_£1j 

*L^J)~ HI a (_yl£.l 4 _n t" jL^J ljUb jlj *4JLa i^^Lia ^ 1 jKj A 

.Cjlj^U~fH dJiA ^ J^Lkoil 1 Mj^’i i^J-A J>>- lJ^5-“ 1 

3JO " 3^ jl » ^*j| CjLc.L-3JjjI 1 ^ *1 31 ^ cjT^^ ojI—aJl^uaJI I 

jljJLl 4_jLdUuJ 5jJj»J-b LajLjLo 4Jji 4_3! i^.O-AI tklll jij« ^1 I r.11 

3j 1 . • 1 jl . d'd l J^I I d 4 ^ST I oW^ ur^ dC r^" ...H ^LIaJI jjLuo^j ^L;>JI 
1 ^ 4_l 45^ frlj-uaVi djj^jJLI CjLajLo^l t*- LtL.. 

(_3Ji jL 1^4' ^^La^VI ^3ljJl djLjJ LijLuaI^I 

i'^jLa - JJ ^M IjLJfc (jt^ 1 .a^l aL>iJ j-A a j-iLaLc. lLILLA jl 

djjLija ' L>> it d is. i^~ . ..t I 2 l^LLi] 1 4_j^a^j t^jJLa-"wVl ^Llll ijVl 

jjjLJl jl * L^Li) . LaLc. j^^Lii 3^ 1 a ^ <a JL^ij 3^ 4 jlr jL^ ^ jJl I iilL 
























jlAC 


> .il ^ j ^ «Ul ^1^ 4 < IIITT ^ a^j.s^ 4^1 i h "w 4 g j4 

. L^:^Lljj 4^1.4^ ** i'^ ~ ■ ..11 ^IjJLI Ld^Ll^l 

^l^Jl ^1 V V~i I u^ 4 ja i" 11 ^1 ^Jb j-a^Vs (JL>J) C^L^ 1 aj * 

i^JS^ ^jj_flJLI 4^Ltj ^JJ^ t11 43^j LT^ ‘1 1 ^ 

^LLn^t 4-jjl Jl jJl 4-C.l„ljti^ :4_<i. ^.11 ^Lx.^! 

. LiajI jj-iill ^LLxS jla-iutl 

(j^ajL-^ 5^—a ii^jLSJl j-S^lu ^jl 4_^^L^I ol 'a- i i^H -^^3 

i~> t\ \^ 1. .1 ^I i ~t L aL^-IX^ 


4<p<Ui ^lri|t&l jtbj^ ^1 

Jjii■><11 ^JlA LLaAllI ^1^ V" I iilj >l^n fcti (j^ ‘ ol jiaf Cxi-i^l 

^IjLjJI .' Uj ... . U ^ ' I d A I". ^ H 4^Ljj*J1 Cj'^L^iXI ^ ‘ "tj 

i^a—>vj JL-d oL^L-J?! Tl-^VI JjI tl (J'Ijl-^JJL i lLILL^ 

tUa)Ti CjLal.l-ir j nJ OjL£ ' La J-JU (_ 7 >^ iaa 

J^Li. jjpA (Jjmi SfrLuoj CjjL^ 4jLaiJiitj-ijil i1j_:w SjjJLst^o 

4-4^1 '^jl jj^a_j|__L4a-sc_j j iL-all Iju^ ^} j hlTL . jjju^lj—^lj 

La 4j 4jL^ 1 1 jJ _. ^Lt *1 If j •id! ^J.axll ' “ 3 " "^3 j-a"* a 

\ t t^ \ Jl^I >\rt 4 I llife . a ji .A 1 jjU" I IJLC 

4-4^^ L^^Lc OJl^I 4^L1j^ ^j •“•• * ^\j-^ 4jl (^\ i^j[jJlx]l (itl i"*!jt 

t(_jJjVl I^Ll (J^3 .4_aj^_L4ijJ 4 j:^1^V"u» 1 (_yl£. JaAiil ( <jSritl 

^L> 1 M l 1 ^H < i^y^3 ^Lsi ■ u ■! 1 4 t l A ^^ 1 < * .L /I tt i i ‘I \ ar--L«1 1 a . t a i-i t lC 

.Jna-i.11 frlj’l-Tfc.l (jj-Lc. VI a“i '^1 jJoLlXl jLL!^ 1 L^l 1 ^.j 4 tV^l 

(j^Lj L7^ 3^^ I ^ A ^Lc 4 ^Lc. 3^ ^ 

4_^^^—aJl 4£Ha.U < ii<» ~ ^1 t ^ MA ^ Lt^J t^l—aji oj J3 •>- 

^1 Ju^ . 4_^Li^ ^LaJI 'L^t mil 

^1 jL%JLuil • (jVI 4_Llf. (^<aJI ‘L ^iTl j,Mi-C. La-^lXaL 

Lqj Jl^ JartjjJl c.<iIaJl • Luoj! Jr\a.L!l ^^1 4^L>J1 i Lt lL' iCjjI Jtjl 

^L4j i^j-alj-^ ^jL^ t4_:Klj_5e_lj_ul L?J^ (J^ u' i5jjlj-a-a CjV, \ t a; 

iC 4-)L>> Jul^ 1 1 J^Jb^ *»U jill lMV . .,1 ^ (U-dLIali 




^OdJI 6 jS^ jj ^1 JIaSjUI 


^lloVl jlj-gTi iifVl ^l^LoVL) L^_i 6 (3^ 4 j LdjJ I ijlij i^LlVl 

>Udi!I ^lj-=cJLufl I yj 3 jljJu:^ jj)~t 111 uiUjj tSjj ^ tU «Lc.j-t.^lj 

CjL^L-P 4 jLa^l 4JajeiJ1 JlLjq 1 1 jfk Aj . t i^ ^ i *^1 JLit ;jL^ t 

(JjjJd ^ ^ * ^jj i Llib 3 JdJl^ j » ^ ^ ^ « jJj ^ L 

^_jJj ^Lc. (Jjuw jjnd'V t(jSl,a 4 4j i^jp-cuja 


4 m A ,l>*j iiTH (j-4 jjlxjJl «^-j . ..j^j. tl (1)^ 


CjI^Li-i-u 4-Lc, Ll),L'»i~ JL^ L|£^ (_j iia J-Aj i^jpj^LllI 



Ij^ <LfatA ^LajVI ^i ijil 1...1 1 bUkILi 



4^!^I 




A IJ •. ■ .■_?! ^L^Vl ^ t Ajl . “. /‘■l < A ■ t< A yj “. ... M 4»i_«SL1I 

^L^Vl iliVi \JL^ liy* 4a1^ j . ^ ^ ‘ij 4_y« >1 JlI \ IlkA 3.' ^ * JJ 

i ^* jkLjtll ** Tj~^~' ^ ^ ^^ T>^ . ^ciI >■ ■■ 1 *ji.“. ^ 11 ..Ji 

^Lj tVl ^ *!■■***■ ^ ^^yjjKJLia^ ^^ ' 

.((jlill ^1j j ^.4.1^1 * 1 r aJ I 
















Us 




ti'» i 1 1 I J-A jj trf^Ttj ( La JL3 n 


^j)ij -hTI (^5 i4j1 j t^4 ^ i Tc-^ 

^ C-ljLjJI j^VLb . -ijjLJc-a Lr^ djlXl (3^Ju 

-ijl^^II ijJ»jJL_st^^ SjJlIILj t at^ “j ^UL-C. JijJ_>.j >l ^ j ti fj ^jt 

U^l^_jd* i iiU f^^Llll [3*“^ Ll^Jt t4<ijrt‘<i<!l j^JlA .^ojUjilaJI 

jl jLdXJ 41^Id juoJu jju jJua (jL^I ^Ld L^J 

(J^ 4i:vj^ ^_yd 4-jaL5Jl (J^ls (J-"^ ^ ^^jj 'tlN*-* 

JM ^ i ^ < <a LT^ T j ni*4 (^jjJI oLfayl j rt!i ^JuA 

j)<till Cj^JLaja U*^ III Ld I jl^ . j) o tU c-ddj)"i j i <i ^-31 <utTl 

4j^ i|:kLc. 4_«L^1 L^ ^ ' ■ ... / tl ^1 . d^h 'Ll I 

IjlA 4 d4 JLMLjae-ju^j j •*■ * j <*> ^ ^ " j Lr^ 

CjV-L t-d-> iljL£.LLAd (jVl f^ja ' J ■> *" "■ ^xLdJI LiUjj t4_d^t^^l 

VI 4jif LUs d ijjjju ^1 Cy^j ^ i^aI '," 4 a 

(_aj-i^ J>L^ . jl ^ Vt U\ < * u.^ij4-i!U1 jL_i_£. 4_j_iJ cIjVjULja JL^Li jjl 

(_yd ^ tj 4 IIJ (_3-lSUl ill (^J J I II J1 J_i-oj_jj jl <.J—oU L)-^^ i Jl_>.|j 

‘'jljj 1 LlIL^ O^ I ^ ^ ‘ ^ 

^Ll 4 t t i I "< "fc^U t~il jj_L->'^tl jl cIjLj^ j ~)^ iI 1 f^jJLd 

tjJLI LXL>. iJid .iZjL^Jridli jt dJ^^^Ll 

^_^^dLuJ 1 • I “1 r.“ ... La^^ lZj^Juljo (L^Jja i^JulIj (_^I 

4_i_L4fL-i-uVI 3 jl^L^1 (_^I 3'^j" ‘ ‘ “ Lu^l ^ A (^^^LjJLj^ . L^ ^juU,! 

4^1 til IuVI cZjI i^'^^LlI ^JLA t 1 1 a 1 itJI ^^^d 1 ^ 1 iia t 

:4-^Lki>l ^LL cLiMj il^L^JL! 1 ^ '• ■ “^ < 

Cr^l (_j A ^ jju lULIa ijj^ (j? ^ ^JjJ...>iJLLj uiaj4^"j ^Ltu -) 

.^^.4^1 t-Jldj)" JI u LaJJJL>> ^Ip 1 4i ijTT^ .^JuVi 

^jIj ^j^Li-u c^dj L^iV-^ J- ‘' 4J!uL!iJ1 ^a.1ill jjjl^ ^^ .*" ‘“ 

La I ■ aI^ ri...l L>~^ 4 Ja.%U1 ^jla ju.totJijj j_^jl»JI ^jla 

jl tj 4 <11 U-Lt. A L>^ . .. i I d tx^lti ^jLd . -^JJ-^ CJ-^ 


5-ll^ (jl£LaVI j_yd 03 ^ L>^ t^j ^ Lc-d 4 J U jL t 4 1 ^ j4 j-aJJl ^1 1 j < n 

. J) 4 til U..X« 4 



OijA}\ JlAa>UI 


J n (jl JULJ t - " iiJa.d-3 J-^jJl JjUL^ ^ < " " ' 

. til iJjJlJL JL>JI ^ jLftJ j-dxM 

(ji-30 (±j^LJlII ^L-jJJl tfjub SjL^lj (^1 jj-c, frjJ*! (Jl_ <-u 1—a llijj 


l^^jJI (_yl£- 4_n3^Jjj lLUj JljJl a j (jl 4 i gA^L j 

li-A 41x^1 ^ ' JjLi^uLuu (4^lliJI OL-Tf j l^tl . 4jJil t ~ TI 


dl.^ 


1 ^ j4 CjVL:^! L_ti a1\\ 4^^)j| djjL^j 

. 4j'^jLLd ^ I JA*^' 

^lui ^t jt;# 

JJX, _^j4J 4jLjI^ ^Ij^l ^^1 ^i LLa_i_u^ ^-J.1^1 

(jl£Luj JJL_C tL a . 4jij^_l3 4_i_Ljaj CjI^^JL^ j_j_X. 5jj) ^-JtJLl ^l£Lut 

^1 . jI^Ij VI ^oJu ^ 4j| jl 11 Jl^ ^ L^i Ii^jja c_jVI ij^ dj^^-^oJkJLl 
i^L-c, (__aVT L^ l)-^-^ 5^ 4 IT j-^jl j—^1 (Jj • a ^jl 

^1 i4—a^ ^j7ij *j ^^\ 1 ^"*1 " Sj ^A " ^ (Jj) '^"Ti 

ij^ 4_^ljLiJl jl^l (_^j^ Ly^! j^o* 'y *0 

4_')ji 7t A J 1^1 V AJ. \ ^ . ,. ~ 1 5L_J_^ j ^ 1 („7-^ 0^ I A ^ 


j^L-jjVI 3jL_c 1 djUl^Lol ojljjl i4i^ ljub (j^j • Cy* 4_5_jL_i_uJ1 

• ^ ^ 1_1^^ 

(_ylJl (JL)Ij-_i_ijJI Jj_5t-jJI ljub O-d 6lj (jy^l 4 Agl I jj^Vl JL>.I 

i^jJLii (JjjJo ^ ^ J ^ (J-a-aJUs ' j- -fl " n LLdLo-it c^lj-La 

Jlxj^I 4-L>.j-4 j Ml j 11 U^ LT^-^ LT^ . jLt-ljVlj j ■ ^ I 

ji jU I/^I Cr^ ^ a I I ti^‘^ j j i^ 4 JuaV UU:>_. 

(^ A "i 1.1 j- ■< a *.11 iJa.lfl,-3sJ I ,A.,.«»i 11 ^.jjlTi I i La ^ Ij^ *»■■ 

LiJJjj tj^jL^I jJu ^2r- *~-j (,7-^ 1 LaL^ j I , ^" aj jI ^ '4 

Jl V 'r ~M J.a-aJI JUu ^ 1 I (jl£LaVLj 

^ h~ 4 A J^-Jfc-1 (_yi-C. ^jl HI )V 1 4 jJJ^ a ^ t i.A I (J_J (^_^VI (JVL->' Ij^ 

J fl4 jLj 4^A-<fcVl (J “*■ rJ 1 IjLjb 'ij 

iLajIa^aJ Ij j n "i 11 J^Lo-il ijJi Jj-s&ILII J ' “ .* ^C^-^l 

. JlaVI 4lj^^ tUjU-^TTlj jjK Jj^VI Bj-j-uca^ 

























^ t iCjjl Jl^ 4 j f lii^ll lIcjL^ i4 ^ ^ ^ jj-^i <-^Lj^ (jr^Ld 

CjI^^I Jjljl 4 ^lx.jJij 4^1 U iH ^ i u>t1 

JJt£. ^L^jl (_jJ! *4 ^Ljw i(^jt lZjL^jJI Jjutjo (j^L^icjl tj^J 

CjVjt ^K t II H JJL^ ^| 4jt CT^ 5 jJ4».1I 

^.^Lx^yi C>^ uliJ^l 1 J-:k 3>*" "*' U^J * 

.jLJJLl jjLSLxj JJL^ j_ySLl ^A* • tJrU-uaJl j^a jrJJ_^Ju 

Ju^i V 4 A~^S 4.jj^j u^ ^1 lUi". ..I J 1^1 iH ^1 

lIU j ^«JfcJJLC ^YV ‘^! L-iil^. ^ YO (_yi^ 

^JlC. JLnJ * 4 ^1X1*1 oljLxLs 4 jljj1 Jl^ ^4JbJjLC, ^ ^ * 

i3jJ.4.aII (jl£Lx^ JJl£. 1^ j 4 t li r'. I 4_L1.4^I 4 Jucj 

jjl£, jl (_^jJl n~'J-^ CxjL£^ djjb ^jl ijV^ 

^1 L7^ Cj^JL t-4J j 'y' ^ (j^ (jl£L.>Ji 

J'vVl 4_lxx 5^ fcitf j^ii4 >»il ^1 ^ i^tJI VI ^ tJl ^^_4uJI ^JULja 

jIj^ JJL^ U^ M J) 4 <11 -t—^"11 

. jL^ljJl i^LaJI 4 4 > u t JTT i 1 


4ipAU t^ltaiii JL 4 


4 1^ 1 4 1*1 X !l ^ ,^\ .•H ^Jl^O 4lj^^ ^ j ^ 1 

^j.xx3jJI (J-:^! ‘L>^J^^ 4i^j -fc.! 1 Ij lali j-^l CjL^jJaJ i^\ t»l ail 


j^^^Li-Ll ^ 4 . ..j . -^.U 4_^1^_^l CjLx.La.^1 i3jL^ ' f 1 * **■11 (Jl^u iljJb 

<.-i^Lxdwt fri 4 !* 11 U^ < > nil (j^ a f. 4-a.juaj jLxaj . 4 j jUa 11 


^^1 jjiUl J>U- t>aj . ^ .~il I A jj ^ t L^JlII j ^^ I 1 ** tl ^ t t 4 t^i 1 iC 1 1 ^ i.y^l j• 1 1 

C)VL^ (_y3 tfLijij {^jJl 4_l^ klx4-iJl L-bjl LIa t^l_^l ^Jj il^jlr. ^Ij-j^I 
Jt^ J_^| l^lj JU-uiS^l (_^ij lJ^ tj-A-li-uJl ^j-4 i_^Wl l—kVI 

5-j.jaJl a j-A j~^ * ^ .ia 4 \j\j 4"<iwIj ''^ * * Jj-aj • La 

J^ o' cr^ PP'^ ^ 1 aL.) ppm YVO ^^1 ppm YV* *4_^3JI 

ajL-^lj aJLj^j L7^ |g'1' ^^^1 CjIjl^^I ^jji o^^-xLa 

4 S S "». ~. 11 ajL^l jtjL^ JujL-'>>" 1 1 I LLa lo^^^yLj IV J ni ^t 

*L^J)''■*‘11 J-a^l JuJL>»j 4 j (_^l t^L. 




9aUI 6^^ — jj^l JIaSjUI 


‘ " J * *—>-‘-«-‘J-U tjl^-fagJI JjOJ jL-ukluVl t^~ lIILLAJ 

j_5-uajJl Ijub 1 1 j lu^l cIjI 1 ill 

Lox. 4 jj_u^jJ 1 2LJjJ-4Jill jjjb i4-^\ fi^Ti JjjJUa lla.^ 

4_^UaJJ L^IjLjci^_i_uUa il)^ ^ji" ">- tcz<<-ol 

4 i -^Li-ll CjI^ J % Ijl (jjl ti^Uall ijyS t(^^l 4_aLaSJl Jul^ ~I a 

^LcjL) 5 Ull lIjUIj— jLseJl . j— SjuL-liJI 

4j_aLjJl (JjjJI lLUj ^I^LiJl ciji t n 1 V (jt 

.^C-iloJLlI L^l£Li-u JJl£. iJjLdJ -<* ‘■J ‘Tl ^ V .S" . ^ a li. ^ ^ 

CjI_*__uI j^_Laj -w. I i ^ t V t4_j_j*.Lj ^ ^ ^ c.1—C,^1 IjlA 

‘03^ (1^ 4_pi-Lj .frLc.jVl IjlA 4^j3l \ 1 ^d ,jyi£. (_^-u3LI1 1^3 vIjljLiJl 

L^.j-u^Lx-t ^ Li^L) 4 -^llII ^Lt-Lii; ^ 4 _l^LlII jJI ^ISLaL) i M i'^",. ..j^ 

4_L4_^ t ^ “l-l ULLc ^'jj~ ‘ ■ ■ 4 u^LlII ibiJUj 14 j f 111^11 

DjljjJl (jj-^ >-1 j\ !cij -**li <.^L£i ^jl * I JUb i. c I . 4.j>.LII, 1 Jjl^l 

(JjL^ 4.1 iTuI (^^yJLc. ^jLIaJl j- j j! 1 ^UJLI ^J-•-3 -ij JIaL_iJ 

JL>. 1 t4.^Li-t^lj CjJiitjl <iy^ * Juj-uiS'l 

Cj I ^J(a_>J 1 a JlA iJ ^->>-1 * 4»!u_J 1 iZj Jue-L- 4 _a j I vIj 1 jJ(a.>J 1 ^ L>J 1 ,^^3^ 

.^jLlJLi! CjIJu i^JlII ,_^Ijl.M j1j^:>-V 1 Juljj jl^4~m>' Oj-i 

1 ^ i . .. CaJI _l-L) I_A (J ^ L>^ ‘ 3 ' ' * L7~^J 

1 ' “ JJ) ^ ‘ ^ ^ ^ OI 1 j t '<n>j^3 I (jl oljLi. 

JLi-i_ii^l I • ni t 1 rt"i 1.1 A V" 1.1 JjjJl (J^ (jij 4jLillj 4 

) :. ■■ T1 V J ' “ L-lIaJI J 1 lIjI . In ^ O' 


ju>JI jjl Lt-ojl Lla iLdji LaU-a-jIs SjLcLaH ^j-A L3!>LLajlj .^jLaJI 

cj iS, jiLf) ^J3 Lcu^ , ljum^\ ^Ij ^<.^4^1 

jjJudJ ^1 . ^La^I L^^ji-) 4 J 4 jl^ll 4 j.AfvJ1 <■- LjJjlII 

1 j^ Li^ fj-A IjU-dJU J-^1 t Ii^t tjlil t ill 

L a I1 ^ ^ (JJLLa ijV LiUj iL^Lu 4 ^la^I 

OJ * 1 L7^ ^ L^LdJjl Aij~J->ii1 

.tfL^LtJl J^jJI 3^1-C. <Ju-iJI J,i-i3L»JI ij^JjJI jjj ^iiij JJ JjLstj LajI I_lA J-* Ja>-V (*) 

• - ^l^...uJ' ^4-iJ^ •^VjLL<a ^ ^ J ■ ■ ■ ' Lt 0Ju2i Jj^ jLiL£.Lj 


































i C^L^ Lo-^-^j .^LjL:ujj t 4 j .“tl • . iVI 

j : ‘“ 4jf ^J\ ippm 105 + ppm TV' ^_jtj ^1 ppm tV* 

j5,|l 4 ^ Jflll aJJb (3^L1^ * PP^ ^ ' * u^ ^ CT^! 

4 ^Lnil 4 _jljLjJ1 4_^jjJ 1 ^Llll 4 j^ 1 I (^L>J1 L^\ ni"( -fc.) i^j-=^ 

ijL-iiiJ i(IPCC) 4 £^.j:^I jLt-aj^U ^^LjlII jL>oV1 jJj~2j (jr^J *3jU5e-lll 
. J 1^*41 (3-5.^ ^L>- * • I^Lc (jP>- oLjl^VI 

i»iuf ^ uiuf ju# 

Llj^ ilju^ .^LLxU ^"t • nVl 4-a^J i^'vl 

IjUb jL-i-uJ, j_j_i.*jL^j_11 A (j^ «^L-S-lIl I a < n5[ t ^jl c-^JLl (jl Lr^ 


* *^~ ‘^~ ' " ^ 4_i_uiLul ‘***1 t tl i-^1 1 Lj 4 11^1 11*!M ^*i ■ 11^i 

jl 2 4-dUaJl lIJM ^JLa-4 ^1 ^ I~ I i^~iL_i^ti_i^ -^Nl jju^ 

^.law^ L7^ . CjLjij_jtJ.ui-uJl ^11^ A JlLa ^j^qXjO L^LlIu Jl^ I 

t-djJU ^ J_)_AljJt “v-j “Jr "ill Ij-A ^ ^ J ■!.* o' 


^'^■‘(J jflJ Lla-ijJl jl t .ml u' t jlSLJLi Vl 

CjLiV^I ^ ^ ‘1^1 ^ ^LjlP <L^L^JI " .-u. A tCl 3 ^ (jl Jljlj V] 


a a 1 un <i ^ ~ ■ -1 41 ii^L->JI 3jLjJ1 ^1 *—‘"^1 j)^ id 'sVl 3jL:c-lil 

d_uij L^^IUjI (j^ (laJajI iciLljVl (Jj.> C.ijI£^^ - 4 j iT 1 Aj \\ A 

djjLi) ^ iJIj^VI JjJlB id^il .^. A L _jL. i_i.^ ‘ 

jya 1 4 l^S^Ii><'i cl^jJ Sjj 11 lZjVjUlIIj L^Ioj] 3jL^ LT^ 

1^-^ ^ -i-^ 4_JL±J1 j|<i ]]\ O^Jui_d 4 -i.B (jSLdd (j^ l^-^l U-43^1-^ 

CjVjuaXI 0JJb ^_j,L:\ifcj l^Jj^VI JjJ ^JoILi-uJ i^l—jJLj lA j jSo 

‘ Iju^ tjr^ lIjjIS^ j-x-lU 4_^L>JI 

^_yi£. LiJjL^j.j_u^l 4l<^l^_a (J^l (j-^ SijJJj jj_a La JJ-ij jjt (-iljjVl 

ij1 uiLjVi (JjJ id j 11 ^j-\_Lu*Jl “ill d ... A \ jL 1-u.U 

^l—lj^l *U ljUfc ^j-SLl . dJulj ~< a Cj*^, \ t <i i L-^-j^L-jjI 

,id4 4 Lljfe j)-4 . 4,j < iiLLi.4ili i>IjL^^ TttTtP^ Jjt \ (j.a 4.^1 r. 4.^_^aJojJli 

lMV ^ “i_^,.l . U 4 . Uj -»- La J- ^1 .Ui^ll jl • i ..I Cjj! 



^Axll 6jSfi ijIaUI ji ^IaojUI 


Jl^ V uJ^L^-xj-uVl Vj llUj Ltt-fl (j^jJljJI Ijla ^ •4^l^JI 

^_i| A^juuiJ (J^j^ ^ i^-5 J ‘,‘*~.^J tj.^" laa j^Lijjl 

(jUs *3^' i 0 ii \ ^V ‘ L^J 

Vi Li i U^ j*V a \ >1^4 ^ Cr^ C^j3 JL£ cJJ) ^' 4U^ i (j^ 

iZij-^ tCjLojJU-uJI lIj1.j1,j~i hJI ^x£. i^jJI i*v II J^Ld^l 

jk-ik-Ljj ii i-.i, i*- 4 ((... ^it oljj-idOJ 1^ ^jja I 

'jJj^ -»-‘'itl 1 jL^ (jr^ (i jSL&j . Liiajt jl ■“ ^ VI (juu 


I A ■ , 1 


iL-.«jj u“< 1 » I in J*J * ; • i L^l ^ ^ 3-^ 

_3tJj . 4 J <rij ^ i Lijijj—4-aj 3j| >fci 


(—fcAUA- 


4lj 1^ ><!l 4j| ^tl 3j-^ Ti! 1» Ijufe J l^'f T1 Luuju 

.^LLaJI J).4 Ml 

lI!^ ^ j I »VI (jt l-Ajl—i-Q di,~r ^"n (_^j tt-Zji jL^t 4 !! Lli.ji->o J5-L^ 3 ^ 

, A^^Vi glj u i M A ^1 Jo^u-kAJ ^Juld^l II ^LLaJI J jl 1 ^ I ^_^LsJI 


4j|^ (Ja^jJI ^jja ^ ^ ^1 ■ j "■ 4jl ji i T * ^ * JjJl->- (^y3 

4-^llaiJ i I ti 11 t_LlM_^“ .^Vl ijl Lai i Jl^Lj^ 

4^L^JI jjLua^ J V "i I 111 i^JJt ^L?iJij ' " "*■ “■ J ■ ■■ ^ i^L>Jl ^ 1 ^ ^ A 

. L^I LuJl>u CjLbj)! 4 II ^oiaiu V (^^1 i^j^Vl 

^ sf I 1 ^. 1 ^jj 3 ^ 3 ,* *^' La j-4 <]"« 4 VI Jj-uj 3-^ I—jjL^I tjL ^3 

. 4 J K11 jJajJl 4 ^ ■K j ^34 4^lj JjjL.>J a-j ^L*J1 3 ! LU^-oJ ^4 J 4 •>JI |^j_m 

^^lll«_iLo^l ^ ‘-^^1 jl^ cjL^LLa^l 3 ^ ^ 11 3 I J-^ 

4 «^ 1'^ < I .. H d I I .. 11^ tl 4 Ijj 11 3 !^ ‘ L A 3 ^ * 3 jj I iai I jL-u ^iIlI I 

4jt_^JLa- 3^ 3'V-uj^^ i__]L^ ^ ri.^1 JlIi tfl ^ 4^ t^iir>jVi iw-A^^^SUI 3 I (jr^ 1 Ji-A 3 ^ 

aiuti lIjjIj ^j^\ jliiVl 3-0 J 3 Jl:>JI ojJh jLua ajJLl 3 IJ 

JL^>JL5 c-t£jSJl (_jJlc J) 4 ill dJjL_>JLl 4j^-A^ :^,li Jjal^j-JiJl JJJl_^>J1 

tCjLc,!U 4 II 4 JV"> 3j“^ (J^ ‘3^ *** * J) 41 II JjujlI 4 VI 

. l^ia j-44 V 4ji5Kj A ^uVj^o ^Vjul j 3 ln"iJ! 1 Jl^ 4_L4^L>Ji 4^j7ull -li« u'^-’lli 13 
^ 3 ^ 3^ S^jLdJi 4 jKj ^11 CjVjtt “ill 4 JlA olj-ilijwa Lc 13^3 

cjij 3 ^^^ ^ 33 " '“ 4 (_yl£-l (jjJJ j-4-jJi J 3 ^ 4_fljLjL^JLI 

31 4 "i'vVl 3 l-^ ‘ Jl>>Ij 31 L 7 ^ 4^Ljl)I LuLj-scj 4 j 1.1 j\;JI 4 \ .^W 


































jiAC 


4_^Ljl11 j i! I CjV,k a a ^1 4 Ljl^^ j.Jl^VI 

JLJ>>1j JjT (^1 “"*^J * ' ■■ ^ t"4j 1 A" 1 ^ **-J <-u 

jl Jl 2^1 jjl '>"“ V (j^ jL^’i/l jjijLj LjjLiil Iji 14j III V tLiJj-Sj 

:^jJ,| UjjJ^iLo JL ujI j (" 4 1 iijl (^jiajlII 

. iCjLj^LcllI 4a)ljJtA j_jjua3l ^ ^l£LuJl _ 

I fhj >■ *-. *j ‘ ^^LjlII jljvI^I "w. Ci-L^j jl^ - 

Jl^ j-Ju^l ^_,-ij 3jjLd klj^ljjl Jl^ 4 Ll^ . iJlll j ij il^Ji 

^ I Jki) A^IjulII u^ 1 gj4<■ V i(-^^^j->J1 p^ 

Ju^ Lg j-Lg 4jlj^ILj.M.g ^ 5 al U\T ‘ jg* 'j-cj (J-V 1 g Jl^ _ 

^u-i^t J^ dglt«4 H ^^1.>JI I ■ ^Vl ^Jt .tJs^NLt jg iLgLc- Cr^ 

. (j^j) gi g L?^ L^\-^ 4 ^if (jL>iJi 4 jI£. CjjL^ Lg-g 

i^j-_3e-j>Jl g 4 \ j'“! 1 d gl!l j \1 1 ‘^ ^" * (jl 

ij\^ 4^j*v g^ C>^^* 4__iiLlaJlj jL_iJlj 


. 4-ulj 




^^Ij-l^-i-u ^ji-^ t^LlJLj^ 4l^L>> 3jjjJI cJ “.‘ ^' <^Lgl V V "1 1 lit t“4 ai.L _ 

.<Lgjl^l ^ /. ..tl 

4 ^ glj)~ I >1 g (j^ I Vj I ti^l (jyjlj JIjIjl^I k-jjJLS' jLoJ _ 

. iLrwLfii 4jj CjLl^VI \jjt 




Cr^ 


L»g Ju_g 4 


t^' 


■T LT 


IL-lJl “t mi l 


^ TT g II 4 Ijufc ^JLrtj_i>uj (jl -iJJJ • 1 tSnj 1 ^g_3t-gJl ^1^ hr 1 1 nl 

^j-iua (j^J >3C-J (jj-^ 44^1 j (JJJljJI fiU^Li- j^ j^jln" 1 u ) (Jl*! g^ 4|^j_3t:>Jl 

aH LjjI j \m^\ (J>->«-> 4-j..j, Ti 11 LUJ^ Si..g 

1 ^ ■ ■■ I 3 ■... £L1j^^ 4_LLg j 3j. " ^T i j1 p ^ ^I jV lIU J 4I 

^ 11 JU ^'L.d ( Lijib j^ . 4 .^-C.Ljo^JI 3j^^!iJ I 4^il.f t.Zi gl^ (^jjl t(J^^ " J ^' 

Ij^" J' ^ ^j.jje_>JI p_x-aJ1 p I t ■^ * ■ ■. 1 jl£^ Ijl Lg^ ijl-j-LjjJI ljub iJLojJ jt 

j.A JL) j-g SLj.^ ' O' f' y M I ... a 

^Loj-^l (,^1^ ^IsLg-^JI 3lx. J j^ t(_djji_g_g Lg^j . 4^1, i Vi mi jl 

■ i^j ^' p-5e_flJl p 1 JL^t-i-i-*! 1 5jl^ (^1 3j^j_*Jl j^ I—a ^ AiJI j^ t-L~ui"i I nj 




—^ JLa^UI 


^i.iij 


icLjJa^^iLa 1^ * _^_joVl ^jl ^1 .j_^LjlJ 1 ^Lill 4 _i_lL_uJI 

tljul iCjLjj ^ ^_^J_:3e_>Jl V~ .»! ^jwljJLll ^jl jJt 

4JjL£Ld ‘ ^ 0^ tt—ijoiaJjl ljub 

^Lj ' lJi ^ “j i4-5LlaJl JlJ^ 4 I j i/-t\ 4 A J—J"^-^ L>^ 

■ UdlTl >J1 ^jl rt <i 4 tjjjSlj 

Lhj_ij^ L>-^J t4j^ ^UaJl 4j3UlS ^i:„i,.^,,> 4u^ 4,^il ijn <9 U 

jL-d 4 1 i^l_4.Tl ^JU^ Cj-)L^^ . 4 L^n i ^tJ-J 3j i 1 JL-iJLt 

^Lis (L-iimjl U 4 ^!l L^l i^i 

I ^ 1 I ^ I J. .lJ I J ^ ^ \ OJ) S-1 ,J.4-U L^ 1 t Cj i 1 i,^ 

(IjlA ^ J “ * ^' 4 ai U. tl I Aj. J . .. H dil^^LioJl^ OIjLj. 1.11 !! J-V " ml 

jl^^ ^ VI I ^t ■^" ■ ■■ 1 i 4_^U) (j 1 (j 1 i Lt 1 W (^l£LxVL- l^ 

. 3j JU t 4-3L^J 1 Jl^^ ■"■ j jJ ^V1 Jjj-JLI ^ j I La I j| 1 4^LL^ 1 
5jjL 3 'H11 ^'a- nil ^j-a 5^ j I ^ CjI j g ^ ^Ljl!1 i^JlI La jjl ® 

V (jJLijb (^1 . ^1 Jl.3u.u«VI 1jl3 sZj\ i\ l^*~i g 4 ^lLi 

Lo-^ ^IjlscILuL^ 'jJj (j^ (3^-^ 

J V" i.ul 3* 4 J < H t LLA . 4.M ill 4 gj '>-j fjLl t^j_ajJI 
.|»Lo^l J-5tJ LajLOJ (jJiJj C3^1 ^4LJWJ (4^1 j 

p '*■ 4 ^LjlII (_y3 La jjl j-4 j_aVL3 i3L>Jl lIxjL^ 1 a ^ a j 

.^ikLc, T * • j^j ^ V * (y>ij La JL^^ -■■^' .“t\ .IL" a i . 

^'a-rtil 1^1, li V“< I nl La Ijj t ^.^Itl .j ^_^lajJl JLa^l ljub (j^ ^! 

^1 JL^VI lAA ^ ^ 13 I j i I. L^iU ^^L>J1 |>1 ,-iL V "1 mVl ~ Lt^g ^11 

4 j! [Jij—:*_>J1 p-a- 111 I jJL3 La Ijj iL3_jLi-u 5jj-^jJLl 4 j I ajj I 5^ “ 311 liJj 
J!ll 4 .j^LuVI ol cr^! *tl%.rt,i„U Lab !^Jlj 

SjLstjJLI oLV^I ^j-4 i3^ '*'"' (j^ ^c 1 "^ d! M JJ) 11 ljufc 

. JlI^JIj 4 

I gj A 4J t a\a% I i CjVjJc-jJi (^jJi 0^ Lt^.^ 

(_^l^j_Iij f. jj,l ijS^ ^ 5-lj. L ^^_-3 j 1 »^ j J (j^ 

iljj i^JLdJl i^jJi (Jjua.31 JuJU^L^ .(juj^-oXa (_^| L^L^^o^ L^jl^Jul 

3^ 4-jl ^ -1 ^ n ^ 0“J ^ ^VjuV _liaJI 3^ 4-j^ 



























4_^LLaJI t-.i "i t tZjVjj j ^ ~t _1^1 

. IJl^-AJU CjI^ illj t~>l at l^~ .^Vl 3^Ljjj Lj) ir A lLUj ui_9 ‘^1 *1 

(«L^1.^1 t-Jj \\ ^\ i^jji ^ ^' A.. lS-.TLi IjLA 

JL^^ 3jjL^I JjIjJLI a j»"n (ji-^ ^1 '* l^ JL^Ij 

^^^ ' ^1 In"-cuJlL (jL^J 4_J9UiSLj 4_BLLaJ1 

^Tr i il J^l^l (jL£L4VI ^ ^^ .SjI.L iII <LjV jJJjj 4<tx.ji 1,1." a 

t<LSL^Jl *<1 j\/J' H iiu -^1 Vjj "fcill 

L-ol .^_^^_^_->JI i Tl Vjlj lIa^JJI Ji-L.^.! 4 5 

<(4_j_c,^JLil ^15 ■ ti a» ij^Jljx (3jLc. mi** ul-^ 

(Jj w .. ft IjljJUw SftI Ult j. t j 4 ^jL^I 

^U^l C7^ L7^ 4-^L^ iJLi .lU. t 


dj-^j ^ I u ~ J ^ ftil-* n J \ 4^ A 1 Juu "l t~ ^ 4 j^ I » ill <L3Ul^ 

^ * J »t-^ 11 jLiLlI ^L) lLIIJ-A (1)^-^ * 't ^ -^tl 

^ 1 ^ji j^J iuJ (jl VI LLA L)< iuj VLfl ttla-olll ^l5Lft ^J?r (^jJl (JjJL^l 


CjIj 4J t ^ ftj ("lYi “w i^JlJI I U a ( II ^ (jJ (J^—^IjUb i^j-a 

^ * J * 1^ ^ I j LtJ I ^JJ ^ I ^* « I ^ ^ (J~^ ^ I ■«T J ^ ^ ^ jUsA ! I 

La I j) i4.1.a ^iLLll jJu V <jt ^ . 5_^. i S * a lIjIjLSI^I 

( Ll^ ^ ^ "~ ^.. 5ftl L-yll 4_3liL^ l^ IA ^^^Vl ^_^l I **^ 1^ * 

jL^I > *j f tj ><H 4^j 4^ 4 Till jJfbJJI 4_^^j 

.4^LLaJI Ji^3J LT^ ^^-^1 4^111^ ^L>ijL) i«lj^l ^^1 j ^ '■■ * LIjI i^• j .l->!t 

43LLaJI ^l^jl )Jj ' ft f^jji i"tt a 1 1 4. * . ..1 ^ IgL " i" . ..VI IjlA i^^_i.La_L) ^ Laj^j 

J-aJJI ^11^ ^ LT^ 3 .'^' J ^ ^ _a t Ilj JjLill 4 ^ A i~\ j] S ^^^1 

lLxoxII ^I Ji.iVj a,uI ^^iaJjl «||^,i,«.ll Ihi-^ * JL^Ui c3^ oVLxia>l^lj 

3^ L7^ J1^ * 11 J ^ i tl» ^ j j a" J ^ (jr^ 4-^^L^ 4j! 

~ . ^Vl ^1 jul^^l tJ-1 V ^ * ._uVl 3^ "-"It V (SjljlJI jLiul 


JuL^I oLi^LjJlj 


^\ j-cVl A.^ y \^ Jj 


I I ^ n ^ I ^ Luaj I 3 I ^ 4.Lui LLI I 3j_uj LJLI 

3j" ^ c^ ' I ^ LL>. Lljl *1-4^ Bj-dUsL^Jl JL^Vl 

i>Ljs]l (_^1 ,1^ (jr^l i4luD_^l (jf}\ LLI 



jj JIa!UU1 


^_^ic J U 1 j J-^'^ Jfc.“i JI ^1 ,_y^ > *1 I n 4_4J 

^ j"' J ^^ j_y^LLll (J^ LT^ (Jj) ^ i 

^ CjL^l^LufVi I^J-A J J ^ ^ ' . I . .. 

1 L^ JLui^^ILl^ L7^ ^ ^ ^ ^ ^ 1->«J 1 j-ua ^ ^ . A A^ ,^',\ \ 1^ «... tl 

J^T^rJ ^L!uj L^jf ^_plc. L^l j-tuJI cjLillSLiiV^ i>Ju^ t (j^ 

(2rU (j)J^ LiJjjLJ 1 4 j, -vL j (J <; 4 <^jVl 4 j 1^1 Inj)tn Vj \ 

^ .un X Tl j »-a 4 ^ CjI j ,l.t "i ^ 4_JLJ1 ^jLa-Lll (j! 

j^jJi ^1 '^iVl JLj_:>- 5j-_j_>. ^ 4 j >>lj ij—t^L>Jl 

. iiflLiJl ^ t4 


f jit «^| !'<>* i»i ‘ 

‘“U dlA i ^ c^Il 4 .jl^1_^I 4-^l1 I— ni<!l (jlj^^l ^^3 

id < M A, t U ^1 3 ^-Jlj (^JlII j-cSflj .(^LajjJl jj ■ ■■■^ 4_4J 

.4JuJLoj 5. V i 'w iJL>. ^ AM -i^H ^j-A l^-Lo 3, \ J I nil jlj-LI (jl 

^ -LA ^ ' 1 1 1 ^ ^ ‘ * I Jl) I ((1 11 i-_i^i tM ^ 11) lLU JlI im Ji, 1^11 ^ ■Liii 1 

L^^Llt ^ JLSt_Ij.liJ i ^ i>> • 1 Cj_ L^J ^ ^ ^ t JJ-(.ti->*Jl 

tii I UmA t I 1 t Ju^ f- 1 Li 11 I— l^i ( u I * L 3 ^ \ )j 'J * ^ ^ ^ 1 

L^J < a iint*) L7^ SjjLdJij { 3ifn~ij jj i !I ^JiA 

, Uj 4 u i4_^H^l 1 j^~j. J 3 4jjjL-a <—£l 11 (_yic. L-a JlIa 

j^LaJI ^jj-uiJ 1 ^In^ll dLuDj^ iZ^Ju^ j. j u'v Cj Ljoj-I-ju-uJ 1 

4-a^iLc. (j) «.LljJI Ijl^ (j yi-u -V U aV iVi 3 jljJlJu JL>>I 

CjijJla iOj \ 1^ 4 3^^_jlA Jufcj *tj5LJj .4«jUJ-ll 4 i n ig 11 t_y3 aj j.,^ "i a 
4j^JlaJI I ^^.udLic (ju ^L2J1 JoL^jVI j * I 

I 

CjL^LoX. ^ 3 < u~ tj-LcsLllJl ^JLA 4^1 .iTti u"l ^jjl jLojlIIj 

JlA 4-3^CjLi_u1jJlJI OjL^J ~ ^7 j 4 J i aj 3jJLaJ J^JL.st-a 
jj j.l^ "!1 dl^j^ jjj ■.. 1 *.^t I d Lld-^l t-jL3Jj1 A .‘r.C 

0-® ^03^ O' 0-® 0^ 0^^ cr^ ^ * ~ < J . ‘ “~ L^>=^ 

(J-c^o t4.a, \ V“ I <iU jl^l (JjIaJl <.*‘ij'v 

. 3^ <^*i III Ii I Oj ^ 1 ^ I u II t 





























W-'l A^l i>ju^ ^^jja A si i".... 11 ^j^JjjJI \-A 

^^jj! ^UajJl ji j^^_i_uLijj ^c^LLj (^j (^-ijj (jJ t5j j ^ ^ frlj—zwt <lj-iJj (^jJI 

<L.J_dL^ l1jV1_9C_4J CjIjljl^^ ^LLa OjL^ I j1 V| 

jjSLLd . f i ■ ^ Vl i’ll 5 ^ '^Ij g Cr^ 3jJ^.^1 ^LioJjl jl «.LLJt ^^ * 4_^j-^bU 
L^l.^ ^" t iti .iJNJ uiJLl4^ i^LlILjj t4 M t fl 3^L3^ 

k j.i .1 ii.Jj ^1 ^IjJI ^ali V V") tiVI IJL 4 J tJ-J ^IjlJI 

i«^ A t4^L>JLI 4-tJJl jl^c_3_i_uI Ljjj^ La g ajtx«11 t a ^ ^ ^ 

4_3-3jo V ^1 jl ^ Ai ^1 VI *«.! j1 ^ j 3"it 3 ^ ^ A a •j it^Tl ^l_j 


JjLjej V 4^^-Li3L_>Jl Llajj .^Ig til ,_y5 3^ j ^ 4_u_aj tJji^~f 3! Vj 

jjj 3-^1 1 .-Xjl Jj it n ii*>- *4 .-^A 3j.“ A] ^Iji ^ .^Al gjJLl 

sijlj oVl—>wLlj 3^ I -^!l Qja j j i 1 j "*■ t (j^Lc. «IjVI Ijl^ 

4i^ljua oVljt^ 1^^_i_u CjLo^^j^I ;^jlI jlju ^ i IJL^ .4 ^Ljl!1 LIjL^^ a jft aVI 

... t JlAw 1^1 ^ ' ‘-^1 Llib iL^jl^l 4 j^ '>■ t L^ O^Lgj 

JL^ ^JlA C^l£j - V Lo ^L^-LII ^J j g->o ^1 4^^ 

gl A iti 4 J "WjJj (*^"111 ^jLlII JuJl^ J (^1 A "i ^ 11 (jA>t 1 

II '"I jljjl>JI Ijla il>^^ . a■ J■ L^tl ^1 a <11 ^1 ((Bionlk) 

a i^tl jl£^VIj L-djL«JLI V| .4 _oLl^I 3jljJlj^I c^jLaJLI 

^^^-usLll I ^ 0^ LT^ 3 Ji^Jj 4 4^Lg.iJa iL^lj JL>> tPi < w^tl 

. [Sj^ I ^Lla 

^ ig > t4 jl-L.! jlJI CjVLj^Ij djUjjJLI ^IjLd-d (jl tLjjft - J * LIjI 

~<.3l JL^ l&lIcuJI ^1 ^'L^J L>^^ l4_^j.^JI a J aI^ tl 4 Jj_>J| a.l!Al]l 

^jJl^ <^jJaj j-J-Lj j j i^i i I \ lAsjl ^ * II 'a- aJj-V Ij. j 

^ 30 . 3 ^ ^ISLoVl ^LSJ t<,za 3.11 ajjju>> |aIImII ^ Jj->ij» 

4_^j-^i 4 _j1jL- 3JI a«-1j—:^1 ^JLgj lIjVI '^l 03*^ Cj~^ ^ n 

Jual jJjaj . Jlitli 4.dudj^ J-^l aJujb 1j£Laj . a > . ..Ij 4 £^..s&j 

‘"*1^ j •* JljJl.uJI JljI^-^JI i Aj 1 i^ Aj ^^_L^jlj lO"* ij-J-i^-3JL) 

a CjV_^_^>o U^ 'j -^'^3 ^aJaJA) 3jj _>iJ,l 4_J|jJ1 3 ^ I j * 11 

.ji^3 <<.,VLlJl, juaILj 3-^ 3j_jlj3JLi Cjl^_pJlj 3^3JL t Iji^j 3i - 

^JlaliJI ol iiiJLa 3 j ^ L^ ljl ^ g j ■ ■■ V 



^ojJI jj 


Jj^ (_yJlJI 4 ^ t ajJ 1 4l>.jJLI , L 1 m-TcJ j-iClJl CjVjUl-4 (j-l^_^ 1 rt ■*<) 

d_jtL^^V! L*" (^jJI ^j-Lcj 4jl iL^l^LLa (^j^JUiil .14 cLjjLuuVI 

- j. a 1 Us ^ <lL>>jJ,1 ffJJb ^3^1^ Lo^ 4 rt ^1^1 4 A>.j^ <U^ 

tj_yjL:sejl l^Lzw (^Ic. ajfi flU j 4_iAlj_Ll 4.1^j_ 4 j Iju^ LUjjI n a 

^ \ n V H 0* ^! j) ^ I 3^, i3U 1 5jj-uo l.f^ilj V a (4-MJjJ 


. 4 JLJI ftljVlj SL.fwH JaLojl ^jJa ^^oZiSLlt jX. (J^^-sc-jJ Juu VI i((*LJujJi ^J—i-u» 
j_yic. (^^JoJj iJa-dJj-uJLLd a IV iJjLjfc 4 jlar (jl 

Jaj^-Jli!l 4_j_c,jj j_jj0 *. 3 L-a-jj^ 1 (3-^ 

• V l3**i lh 4 ijyaTcri I m (_^^l 

LaLc Cy^ lII V ^"i mVl oij-j-fcj la )j^ 

rtlI Ji I I JJb ^ i i 1*4 jj cr^ ^^j-jl^lIX I 

J_^_5tJlJl jj_4 4 Jl>.^I <>JlA (_7-33 .Cj\ f I Mill t>IjljJ.iA~lli 


.l C 


i* * 

^ ^ 1^ 


4^Jlj jj—4 


VI 


jj I IJL-C i I 


^ 4.^Lu-taJI (Jj-J^l (,, 7 ^ ^-aJil ^LaJi ^IZuVI Jr^-a lOl^lSLluVlj 

^1 iL-JuajI t;^Jt JL^ nl^a 3j. l "i*C 11 J a *JI 4 j 4^ 1 jj—3j 

i^jV! 3j—aJJ .L^ . 3 j-jA^ 4_x1^ oIjJL:>oj ^-^Ij a" ^1 CjjLaj 

^aJaJJL I jJ..a-*J I ^c-j-L^ L-ia . 1 f^jji 4_L_j^ 1 ^L.a—>• 1 -4 .jiJI CjI 1 

^ \ a1 . U. a jLjJ-%^iJ 4 JjL 3JI ^l^JI jjLla^ ^Ijiit^^l oljl£Lal 1 A .^.^It 
. 4j^ tTu.! JI 3.j-3J!uuija ^ 1^1-4 13 ^ I ^-11J i O L£^_^->«J I a JU^ ^j^S» 11 

i j- 1 4 J1J (jr^ JlJ 1 (Jj—stJiJ 1 1 JL_4 4 __£L_j_ 3-^ ^L-tJI tj-JI lLJ j JU ^j 




>a ^ 5jj. ■! aI ^ 11 ^jL.a-jJI (3^ J/i-lLsI^^I j ^^I 

^juc (jJI ;jji i^oJl i,ii„iu]\ ijL^i .cAJl_3^ c^L>. j-a oJljji ^jL-lUI 
iiJUb I.^-jl'SjJ 4^jajLx3JJ 4 JjL^I j|ljVi ^1 J^^>.a5 o OI^,.,ii3.!I lLIIjjJ 

H.U 3_ a» (JjVl ^LAII i.,t,i^ jl .4j si _i^_l aVI 5l j -^Jl 
j9jL^ ^1 J * ^ -4.^ <. , 1 11 ^ ^ i tt oVjLJU-a 3^1 L " 1 ! I i__il ^ " ^1 

t n (JL^ «^j1j_uV 1 ljUb Jji i aga Ij^l t 1 -a- ■% 1 (jl ^ 4 3j3>iTi 

.(((J^^^o 4 U ^ HI 4 jIj (j-C- 1J 4 4i aj ujl-aJjl 

4_*^jA i^j-UL^ JlaL-ilij i^t t^aJj (j^ iCjjiibjl (j^l ‘“*'j^ j *“^l ** 

J a ill I ^ ^ I, t J / II (_ 7 ^l 4 Sill i-dij VI ^1^1 c>^ 1 1 3^ 



































cjJLl . LiJaji j_jk1j_jJLj Lqj^j (Jj ■■■■■■**■ a ^L_tl^ t_iilljjJLj II 

Jl^ ij^ ,^Kj ^11 J_^_5e_jJl (jJ (Jj_2_i_ 3 Ljl-fJ ^ ^1 5 jLj-ju ljuk 

LjLa 4^^ A.1-H (_jJjL^l II Jj.st_l!l Lai .Cj 1_j_Li_jlj-<_uJ 1 «Ij^^£j3)) 

ij^ La (3-SjtJJ 4jLfl 4^' \[ 1 ^"aVI 

iT • ^ * J T * ‘ • (Jyt La 4jt^i^l La ^Ix, ‘ LaLc. t * (_yJ| T • 

j_ 5 -aVl ' ‘■^J^ Jjlj all j>l„l V"i liil i^4l 4_jj^jJI 5j-ljJI ^JlA , 1 mi jj 

jLil j^^LaJl Mill j) a <li j^ln'ill (J-a-:^ 3^ j all 

(JjjJi L^j ci4^l^ cjLLLuuJI Cy^ ^ ^ ^ I^ i<zjjjl>ij 

1^ 4l i4 j ^ I . 11 J^jlII ^ ^^^11 ^ ^i H a -4 . ^ 1 i .^tl 

JjjJl ^Jufc L' 3-^ (-Li^^LLl Lp® (^LlII (J^J L^! ^.‘ ‘-'H * Lai tAji^’L.ia 
JI jjj V L^j ^ t.iiJ jj I a^ 11 a 1 11 Lj^“i-i.iLa ^ I 3 * j* * ^ 1^ V 

I Jut 4 i i .^!i ^JjjJl I ^ L * 4.-auL3JI ^ j ^ ^ H 4^LtJ 

^aili fjjjjx-La t La j-a-» (j^ J uk JL 4 j^lI j^ll JjjJ! CIlxL^ L! (jr^ 

ii-fUj (jr^ *^"‘ ‘*‘J 

. j-iJoljJ J;U J£Li 

iLa_»l iulL <lJ i^jJI ijl 4uU I a j 4 ■ "i A) ... Lul 

jJl j) a fll 1 Jut . ^Lj-ou-u— a Cr^ (J“^^ 


II J^LL ■ U n JLit 4 at HI \ . ..I 4.^1 I i^ll (JjjJI 4“ 

4_j_ 4£L! 1 Lii^'i 14_aJ£Ll I ^Ldjj i ^ 4-j—>-j L^ I 1 _^_jlI I (jJ&ju Cj C.7^ ^ 

. ^ 4_j_i_iJ 1 4 ,^lLi.u-I I j Lj V1 iT jjjiJj 1 j —\j Jj 1 • * ^j-a m 1 

(j3^ t^^^-a->Jt LtjLT c.t£)ju jL^ c-i-)L£^ i_ii1jjL>tJ»l ^jut 

JJ III t "i 111 CjjL^ ( ^LS a ( 4 J 4L1 j .--*11 jJJ jJ 1 ^ * OI ^ c3^ 

ijLSLil (^1 L-^J L.5^ ^ jISLj 4_j _aLlJi J_^jJLJa. ^j-a l-® 

L' t-il^ ^"i tdl J 'fc. ^jua 4.^ £.1 I I^H (JjjJl jL_»JJi 

lZjI a ilrfcll ^JUt 3 ^Jl£j LJjlJI lIjI 4 iL iLlcs-iI ( JjI^I ^Jut jJj 

» 4"«♦ » < I ci^ljUil 

,_|j ( La-a-^ 05^ ^ ^jLaJl ^-oJJl (j' U* ' ~J IjLA 

4^ ^ ^ LlL I 1 1 ^ I L ^ Jut JJ If L .1 I. ■■ . I < 4*-^ t j' “ 

(j^.aJL t^^u-jjaJiJI Ij.^ jl j* . 1 j a jl^l jJ^Lull j) a < H La-i ^ j j a "< H 



jaIJI ^(ajUUI 


(j L» LLA ^ jJj ^j I Llj j JL_ 3 tJ j . 4 _d liiai JjjJI 4J1LLJI gJ^L4:1^1 j^i 
‘ $“ ' jJ ^ ' (jl (jr^ t |«_::ae->Jl 4jjl i~i a tlAJ 3-jjl-S-LI 

4__u2l^ jJiaJjl *JjjJl jjJlA ^j-4 Sj_>.lj 4-^1 Lill 

Jj-iJl 4_j-ea_5c_b .^oJLtJi (Jj-3 (j-a 4_3LIaJl t . ..1 Jl:>.1^I 

(JL>-l_jJl l^SLi.^'j,.i..wj (jylJI ^LlaJl jlaXa ljLSjJI 

ljj_l t„.„iji.lj V A-^LlaJI til 1 jjl . 4, j i» U ^jjJl (_53 t<.Lr> i.tijJJH 
j-a VI 1 Ju^ ^"‘ ^ ^ Us 1 jJ i ^ i I i^jja j ^ 1 ^ 


4 jlntTi 4^^-iIl ^l^JJl^ 4 JIjlJ 1 (Jjt in "ill oLi^jJ (j^ ^ULl VV (jl 
^JlA jj*^ *"■ - ^1 i j 4 J «>> ^!i 4 jf 1 i CjI • 4 "* 

jJL^ L^J^LSLa *“■ * n '*- * JL^ O-iL^ ' :fl 'w I Jjl^ 

iS.J^ * 0 ^ J 1 jLiJlj >t Hj (^j-:st_>Jl ^ ■>■ aJ' (j^ 

V jSLiJ.1 fj\ (Hans-Peter Duerr) j "< j t _ jj^La ^ aJl 

t I (II t 4 tLi^l 4^^:. 3 jlIj^! ^LLaJI Jjl^t tJj^ ^"i ml 

M tli i^kUa-lJl ^LI^) JLiJ^J U* L>* iJ^ ^ 

dJL_^ 4_i_iL^o (jL-^j .« JjJ_3e_4 , V 'w c. 

* 4 j-4-A 2( 1 


4 I A^i (<t tl^ r, l^L:w 4^j c^LaJJI t n 1 u ^ JlA 4-^K miVI 


^Juk (j-uljLa , JdIj >1^ ^ , 0 Jl 4 (_jJl (JjjLtfSjJl 

^j_4 4 1 4 ':r “j Jjl I La j_^--lo-5 I ^ 1 1 j 

iJ^-^ 1— 4 -^ ikljlj _ji) lIsI^ ^ (jl cJ“^^ O-^ 4 ^ ~ i 11 <L^LlaJt 

(j^_jJ-4 1 j«jLL^j_5 L_^U.i (jyJSi 4j4j jij !i (jt tla'vVj 4.^j_JtJl 

»L-IJ|J1 ljub j_ylx. I . J I,.1,14 t-dj I j-i-i-*^3 j' 

(j^-jo -L.V Tl.!. lij Lu l_j i til 1 La (j t J Ll^ J *. Li-I I 11 i (J LlX I 3j- ‘ 

lLUjj i4^L^Jl 3j-dJ ^J.4-*-JJ i^LbuJjij 3j-aJI ^ n J Cj I -Lt 4 i^jji IjL^Ld \ • 
*{^-itji J jii J-j-j-dJl I j_A ^ 4 r. (jl I} 15*3^ ^jla 4 jj 1 

jj I |4J LaJ I ^^ L^' * J—^ ila^i ><1L) J VI j i (i 1 j-4 

- 4 ^ ^ 1 4 J _4 4 1 V Ijj-tia c(Biosphere) 4 _^ jl-jw^j (jl 3l _> -a-il o-^Uj 
tLaj—>tit e-itM II J-^>JI IjlA (j 3 'h ^ ^1 ^^_A 





































ij-ja L^^LLajI j L^lj \ ^LaJl e-i^i tjl (_j_Lc 1 i 4 J.^q,.>o i^j_jj>Jl 

1 lL) ^L-^JLi-u I . U . ~ .A jLj>J I i JlLi \-^ 1 ^ 1 4^Lii^Ll I 

_fl jj_o Lb^LLsjIj - ^ '^Vl SJlI^-III <L3l-^Jl Ijji Jl:>.I^1 

i j L-lI^ ^ ^ i 5jj) I (j L£Lu (j 1 La j Lo-a 

iM^ill uil^L^li-uVl ^1 Vj^Ic. t((4 tjiUn LHliJL (jjj^l^"ifiij 

4JI .Jl-*J 1 ^Ijujjlj (j^uiJL (, Ti,!! j_jJdL>JI LlXLc. I 3 5. " i,..4 

ijJ ^L_^Jj_i_u I ^ ^J *■ -a (j I (Lt ^ 11 ^ JLA ^ P Ljj 1 J ■ “ t U-1J ^ 1 

4^L4m L^lj j tjC ^ , 0 3 Jl^I^ 1 4^L.iJ1 4-^LL^1 Jl^I^I 

\T (_yic i^LtJI JL>.1_^I ^ J j" J (^1 4 

\ , *1 J t ^ L>^ ^ V * ' J ^ Lj- 41 1^ cJlJ 1 

lJl!i CjIjL-SJJ SjjLc, (jr^ ■» •><T1 p '*■ 3tl 

Jj—flJLj j, L :yj j-ll >ln Oj^—^ O* ‘ ‘ "uj . jJj—ajij_£^ 

I ^ i3 J-"wl ^1 4-C.l lull 4_^L^J1 ^ mi JL^IjJt 

ii^lj ^j ^ <L-j_L^t i4_cl_ LJi ^ ^ , 0 4—JLll_^1 4 ^ j ^\\ 

^ '"■ ^ .t-»... 1^I jl^I^^I jt^^.^1 '■ L* ■ “jj ‘^'' d^^ d * *"' 

4 3>V 'W "iU lIjLjV^I t d^' d " "‘J J^i J 5> 

■-L*^j"i-t \ ^ .v^tl \ 1 ^"... 1 i I 


I ^1 ^jLL^JI I^JL I * s ir^ I D^'il 1 * i I ^ J i II 1 t ' ' t.** 3 A ) La^iJ I_^ 

1 CjI jj_j-cajJ 1 JlA ^ 1 j^"iLA-tj . 1^-3 4 ^LjlII ^jl JlL j-j^I 

lLI^^ ^ " M t 


."lJ '4 J A\ 4_X^L.jui 4 Uk A 1 ^ t I , 11-^'". I 4 ^ ll'jj 

. j" A ^ t ■.. Lj^I I ‘ ^^ ‘ ct^I t L-> 1 .1 ^ ct^ 4 a i L% 11 

*^4 X^J_>!1*^1 3jL^e_3j,1 CjIjVjJI ^1 4 . ■.. *,ti t JL>il^l d~ '“' 


Lij^ JIlA tjJjOJteJiJl ^ j 4 iiiW I IjLA ^.d !■» 4 »aj 

^LSLaI (JIiLjluIj JlJL 3 . jLxIl 4 _iJLi* 0 3^^^J%_5I_A ^ 4j I t^Jp 


‘ ^ Li_u I ^ I 


J>Li^ dll jj 


- < /i 


^^Jlc (i^LLaJl !»I jLit_j_i_ulj jlJ^ 
pjdl jljl Ijj L^i 


L> 




‘ I i H I Jl-A lLLiuj 4 <1 t ^ .ij' A 

a j A ^ ^ Lj jlx. ui.ij I JlA . Li. 




^1 ^L^l 

* ^ t i LoJUdJ jLL^I 4_jJ_3j 

^Lj t ^ 1^it! ^ " ■■■VI 

■ Lw ^ * Ltj- j |j) V| ^^2. 


u 



.qIaUI 


1—lialj j' j ^ ^ , 0 Jl ^ _4 1 :>■_4 j d_>«J 4 j f 1 JlJI 

(jl 4 i.iLu 1 LLo 4 ^. 1-Ut“ ^Lj Ll^ljJj^l . d^ J! 

Lul ^1 iCjVL^I JUJmJl Ij, jj 4j LijIjLc. ^ j j i "i 1 

tjL^ ^1 ijJoL^ C-i_^ Cy^J J—4 t Ju"^j m 1 (jL-J 4.^ 

J^lj \ , 0 jLj t-lL^ . 1^ j^ 43UaJi LiJM-^~i->.»V 

4t_ ■J'*'* "■ * 4j 1 IjI ^ ^ ^ » L i ■_LV^ 1 l^jJI ^ ^ L_jAlaJlL) 

^jjoljJLl 4 J If . (^jjl -ftAI iS _11 Jfi" 1 i_^.-4Vl 4—d j .j %. 

. tJlj ^ J * J~‘ * “ ^ I 4_) f^jr^ * I . ..^TI ) 1 |,_C^ ... ... I i 

I I ^ ^ ' 4 j 4^ I Ij 4_^ LUI 03^1^* '‘ij I->lJ I c.7-^ ^O ^ J 

^^Lii Lc ^_^Ltil LiJ^L^JLi-uVl jlj jlS (jl^ 16^U~'“j 

^Li^l ^LmJ\ ol^ LiJ>L^ L^l t .;.t 

1 . ..Vl ^l£L) t 4,^ I 4 <"**11 i 4 4 ^ 1 i U.J ^jjl jli I n li-J 

f^yj^ «lj^ ^LftJI ■ -j Ld L-al 11>>I 4~In ^1 J-i^j ^_^_lLftJI 

JjljJLI 4^4i^ I aM l-» <I ^“tl ;Jj ■ ^I ljub Ijj (j1 

■ I 3jJL^ 4**^ ^ l_r. i ^.. " . 44^LIII j1 4^^^_d^Vl 

li a^xJb ♦ djLi^ll oIjI-JlII 4—)L.t mjSt fcwl 

ljuk OS^ L>^ JJ—Ol lIA—^3^_>■ ij^ ^ * (j^ ^^_•_ '~^3~? 

.ljui dL^vi 


t.^ ^jj - j A-i 11 jjjL^ ^ j <i...j^Jl t %j "> Si ^ ^ 

^ii,\ ■> "i Iul (Ji>) dj LilLljb ^1 ^L>> t.^ljJi_dV1 Ijla 

J i--^ Ld ■ j-dJJI ^1-U.,^ a Vju JiJJL-^t ^^lldadi-d 

(^yjJl 4-i_^jJJ Lfc-j-i-ujj Jj.\ ><ll i£ijj.->«j 1 Ld jJL^ Lr^lj i^jliLdVLj 

L-Jl—c (J^jl>J 1 j-dJ ^ -d dJ.!! 

^JJua 4^lj|3Ji J. jOdoLst-dU 4._ii^l 4j 4^11 ‘“'*'^“j^ -V ^*4 i^^ljL-^l 

J< ^ fl.t j *4 __£:jj 3JL1 4 4 4 jJi ^ III Jjia—dj (jr-^3 

u-L^Li-uf i4_j^Lj (j^ >^l IjljLc. jju tijljL^ ^j3j JJ*^ V." ^.ul 


^11^^ L7^ Cy^ dJLd-u^l 5 a i ^ lIjI^^" i dj 














































jjac 


tlnrtill cIjI j <1^ ^lj-iej-<-ul tjJljJLl ^Jj uj u tljuk jtj ^L^JI 

I Ly jJj) i^“ ^L^-lji LlUjj ^ TCJ 4^L^J1 ^j-/a ^1 >VI 

^JL^I ^1 ^L^JI JL^^ 

(^1 JjJlj>JI "h 1 j_y]l t. .<^11—<-uVl tfJuA Jjl j_A 1 LlA jLj-jXrVl Cj\Jli 

JijJU>- 1^ (^1 *CjVL>J( Jj>> 91 f^y3 tJj 

.(Jjua^I ^.scJ ^LlaUl 

(J1 "i "w! j I I " f, V i tj'LJtJ jL:^Lj (jl LT^ O' *ljjfc uii-udi 
(JL^I ^^LaSLiIj (J j 1 1^~\ 1 a"L>. 1 tLiinjI J^ljJI 4-dAa^JLl jjj_>JI 

(jl ^ ^ 4jj aVl 4-4J ^ * J >U>tl ^ ^ A . j^jL^m 

(^l) —o-SLil Cj\ J1 r (_jJj ljI A j 0|^"J“—^ j*Lioj Jj V 'v- J—a1 1 

(3jLJaJ1 tIjijLiJI Qj 11 111 (j-A (J—a1jjl 3 I ^1. r. 4_a::^j V 

l&tjLiu—i-u^lj (jLse—(ill ^ ^ A |_A CjI ~ I CjLjLJiJI 

4 j-^mi j«‘ill _i- (j_ a \ iny“n 4^_fl|j_*_A (_5Jj l5-5Jj .^ i ^ ■ ..M \ 

;^jja (.ll _Ij _ui jl ij\ _ ua-j-Sj 4_ Jj-^1 CjIjLj_^1j 

. Cjj 

^ ^ ~ '■■ 11 ^UJI JLjJLI .x^ .4 rt j S ^Tl jjub Lr^ "lUj 

I ^ A • * * I J-d^l ^ ,.t-»l t*» ttl 4jiljj JLaJ 

A^xyl! J Cfc > 4_^l J_iDl jijJll ij-4 :^n ^ISL^ 4^Lai. . k tu ^j 

L^ ^ CjVJUL^ (jK I III! JJl^ Loj JJ U'l 11 ijL^ **Ti~ 'J 

(JJ^) V jjLSw i*JI JJL^ I .Ui- .JjLJI 

j-aJLj ^ A j^LOl (Jj*. J ^ A i 0 ^ ^ X ..‘i A ^ ^ 0 • • ^Lc. 

i^AiVj ^Ailj ^AlO |»lj__c.Vl (_^1 J-jL-jlII ^jui-La lin t ! 1 ^LIjI J-a_ 

^ ^ J A vlj^l5kA.4 i (ju*loLla.i.lI 4^ UI cJbh,j 4^1 lIJ1 Jl>>! 

tfjub . 4_al^ lJlLj ^jJI J _aVt 'p J ^ 

5j-at^l (jI^LmiJI j^i 1 CiJLflJ 4^L:sB«a ^^Jul ("i i JL^ ^jl£LI! 
4_<^ ~t_rw Jl^ ^l£LcuJl C-Jj * 4 j^jj,a V i aj^ ".U oLiV^I 

. 4_a^:^^ I 4^ LaJL I o AJt 

pi l\jH pLaJI p J J n" n (3^J ‘ " Lr^J 

: Jl:>J 1 





9AdJI 6^^ —JIaUjUI 


tLuajI i ' ^CJCdllj (jJij jlLiII jL^lj I Jf^ rt,i 11 (jl - 

Jo "i 'll 1. 1 ijl (^5 *4 t j 1U H 4 j 0^11 Jj,.V tt a jL-OJ L ij 

Jju I JjUL^ * 1 ^ (T ^ 5 Jl^1j 5j-L * *' 

J]^L^ t-d^L^jjjil i_La-cJ 1 1 I Jl>. ^IjjcJL-uVl 

4jl^ .,vir" U m 

LIjI (. 7 -^ iLoiajI ^-i ^-o- AII (4_^ljLiJl ^ j'' ■ (j] - 

4 lu JujL-^ Cr^ ‘ Ciij j ^ Ct^ J ^ ■» t 

(j rt T»- ~ 11 J o~ 'Vil i ^ i-rtAVl ■>"< t »Vi 3 I tjJi^-^j-i-uVl Ja« a ■ k 4 ^ j . jl^o^iiiL 

Jjl^l L^-^J V " ' "" ‘ “ ‘ L« lU i Ju JLSe^l 4^j.^ i Jub ^ 

cli^'L^IuMVt J^JL>> J^L>iJ 1• ^'LjL^ 4^1 j 1 a t j .^J ^.jJjlII 

Ljq 4jl tSj, i I"lU 4^llaJi JljJa-^I Jjl * a 4 jI 0 1^1 

. ^ ‘ ^ t ^ . .1 < 

1 ^ 4j ^ ^ au^li ^1 L/V^ fl f mH 

J (^1 (^j_LI J) TT1 * L^I Bjj^jJLI Jio ,L<ii^"i_^,."i ^1 

J - ■" J * '‘*' ^ J^***-" < ^1 (^jfLoJ t^^Uill jJI • ljulj 

^jl VLo" "wl Ual t4^tll Jijl^l 

. 4^jljjJi 4 ojrttl J3:>‘ ^ I Jufc 

I jl t n ^ JlJ_i_uJt 1 _il^L-^ Ijj ^1 (ljub 

tjl La J^li .3jLi_al>a jl LajL-uILo tjjSLiJUj jjjltkJI (j^ 

jL i iiU ^-L> -*- J .1 I u*! (j1 4j^^_I 11 -I tJ ^ 4^1 tilnS 4 


o~<'w 1 ^A (_Jl^ 4^ i"uttl itj V 1j-j& ^1 VI .^L>JI 

ljUb "iJI (_JlC 3jjL^ JLii ,*.^11 ijoiSLaJI ^jl .4j~a jmO.A V 

(^IvJI uiJ^JLiUiJI I <1.^10 4 ^Ju-uIu. 4J (_^t^jL!i LiJ^^^u.11 JV-^ J L 

.4^l.»"^VI oVL^Ij j_^LlX 1 JSU dii^lj-ull > 4^l*n*<ii 

^t ^ 3)Uc 

^Ijl!I 1 0^ a 1^1 (Liiajl JLl^ilj ^^j^^ 4 ^prifi ‘ * l^~" '*' 

|4^JJL^ JjLkJ (jl^Lu ^ L JL:>>1j J£^ L7^~^ .4-^1^ 

(^J) poll ^.I^jjl < h t «^~| JJ L 7 ^ 4,^1 ii^ll ^Q^VI J^ I IP JJlC. 





















^ ^ ■ ‘^'‘* j j JlI^I^ '. IjL^ 4 JjL.l^ ^ \ ^ »n 

_ijx, 4-1 ;ji ^LLxoJI (jaXoLaJI ^j1^L.iiII jI (jl£Li-uJl 

Lai 11 La 1 df i>> 1 ^ ■ A (jl^LuJI JJLC. ^1 c^bL^I 

^1 In rt)I jjJLd 1 , bW gll -LjL-u jJt Lo-a LT^ 1 ' '■ 4-_j-ui-j (j^ 

4 jl<\ r ;jl 1^1 ‘J g 1 fn A ,9-^^ CT^ j;_ycl N^H ^l 1^11 4 ^ 

* JlI^I ^jf3 gJljLiuJl 4_C^*.iiJi 4-C.^-tiii^i I ^^jjjuxIII 

ij^jy Iu" jLi^JUa :<Lnrt4 >1^^ ill ^LLJl iJj^l^!Li-ul ^*j V Ij-ib 

“^ill 4j^j L7^ 'hII ‘ *1N1 5~ ‘ ■■! y * ^ l^L^jl t«lj^ ^L 

^ 1 ^ ^ VI -^j- ^ '^11 p-^11 pi t ^ " -<^-1 c^L>> ^^1 ■■■* L^1 V| 

Ju^ La . Julju-A dJJLsull 4^LlaJI 1 ^ yj Ij 

L^L-wjlj 4.jSLj->aVt 5.V'a‘~«U oLV^lj L^Lil c^Lw ^1 1 JlI^I (Jj->u lLIj 
ajJ^I d alU\ T ~ ... 11 J^jJl 4 g ^iL^ 5 ... isi -LH 4.^jJLl ilLIjLojjJI^^ 
^j-u^ Juol j-La 4 nj-g oLuL^ lIJLI^ ^I 1 1 JUb lJi-loI .^LjJI ^ L . ..I ^ 

4-.J ■ '■ n 11 3j 1^^—I ^j-a 4_ 1 _... ~ C I' I LLJI p 1 t " ... I ij j j ^ t L 

Ijla jlj aLj_^<11 SjJjJLl ij i j^ll J^l_LLl Jj ■_jfcj ^ (Solarenergie) 

. p^ Jl*j Lajj V 1-^trwI ^JLU pi t . ..VI 
1 d1 ^* 1 Lr^ icljjl 3jlj1^^JLo 3^La^ ^i^H '3^ ^<^1 Iju^ 

CjIjLlIIj 4-^L^JI i-iJ 1 i 3 jl^ 1 x 1 a a a'K a a jL^ygL 

i^jJl c.«^jJI '5^ j ^Vl cjIj i 1 ii!i LiJ^L^^lduiVI Ijla ^jx. 4“i t 1 m 
‘ ^'N d" ■ “1 L7^ 1 '> nn 11 p-Sfe^l ^*1*^13“ "■! 4^ 

Lo^ • JUJl-tuIJ 4JjL^ jjI 1^ g 3 i ^ ~ ... 11 4-^l^Jlj J ,'^1' 

Jij.5■■ 11 i(j-A_i-nJI 3^**' "' "'J ^> 1 .^11 pi jlscJLwjI 3aLd^ jlj—aj-wiL 

iCjijJo^l 4 Jla 3^L3^ 3-^ ^ I n JI 4-4 .j,JI JiijJtj [ tlok 3..Lj Li-o^ I^xj i4.^L^I 
f^jA j-^c-iJI lIUj {_^1x ^ 4-^1-lnlJ 4 4-C.i JLii^nJl pLl-ff- "i-i >il 3^ 

JL>JI CT^ 3 < 11 '><j i^\ 3l ‘-“'J 3»l rt^ll t rtt tln^ 3* b^i 

J>LJw ^ SjLiL^I JU>JI u (_j-Lx 3^'^ "31 LH^Lojj .g 1 ^ ^1 (^1 

3-^ ^Lill 3^ 3 jl>*1j 5^LLJ1 t-d^ g'i< nl 

i.n "i 4VLa i(Energieintensitat) 4_flLlaJi ..il ^LiSL i»j Lo J>Li- 

La ^_^l ^LiJl i^jA _9JJJ ^ * • * ~*:r_> ^La^ *cy L 





Lljljjl lIjLi jl—L^aJL^I 1—^^LL->0 CL^LL^I L.flL-.t.Jol ^ . .. ^ -^ 

Jl^ U\t ^ljL=eI_u>VI IJl^ ij\£ dJuk ^1 ^LL>oj If^ U I n^l 

.^L^l A ^ Lr^l ^ i n 4_u^ C.>iJ <^i 

^IZu*^ jjj-iiaJI ^LLaJl tjJ^'l^~Li >tl (jlj IJ, ^L4UiJ < U jLl uLI IjLA (^1 LLx^^^JaAI I j|^ 
Iw jViic liiijJl (J^jJl ^jji 3jl>*1_9J1 

^ * '*■“■11 oLV^Jt t -tM ^" ...1 SjuLt^l 5 a\ ^Cn 4^jj ^ .XJi J/uuiaJI 

1—uULl ' ^ ^" ■*■' ^ u-ij.^ L^ jl (4-3l^JI ^ ,‘^' 

ijl LLa JLJI (^j£. ^j-iu (jl jj-^ ur^ ^LLIL ijjLia) 

^*^^3 ^L£L4^Lj ii»jl^ '“ ^1 Ijl^ ^ 

^ 1 J-st-j—i-u 1 4j^j_;tLo 5jl^ 4 _j>^L>J 1 tjj-1 4 jif L^ i—flLt <Jot 

4-t-uf1j cjLjl£Lxj Lilljjfc (Jijj ^ i(_yijtll l-x^j ^L^JI 

L^-alj*jJl iir 1 LT^j' Cy^ lZjjL^ ^ tr^lLa . 5»1 !i 

cjj^Ld ji^ijJI (jj-flJLi 4 .lioL^I ^ cjIjIj^ 

f, (^! dJlA (_^j 4_j_joj^ 4U'^ ^ ^M 

tjJjVl ^Lill ^j3 4 m ]n^ 4'a’lt^l ^1 '^"uui lZjIjI^^-SJI dJLA V jaI" 

J 0 ill Ijj VI ( 3 5.jrr "|~ ^1 4J V J 1 L 7 ^ JlMI 4 j < 11 ") 4 j 1 t 4 

(<14 ^j ^ d ~'^1 ■ (_ 7 ^ t li uii 3 . 4-1 i4_j^ij i^jji ^ 15LJI 

^cl^. (_y3 4.1^^! ^JlA 'L^J^I 4.^3^Lj JL-oVI ^3 5 > 4 

L^-^Lu w ^ |jl 3-ft ^c-ual^JI 3-aVL^ ' ■ j * ^1 

i^jja LiUj Lo^ i4_^LLaJl Jj-4 4_^L>J1 \ 1 n) 4 rtlt'ill J^Ltiill ^ ^ 1 oTi 1 u a 

A^ljuJI .ilj^l ,_jJj 4_^L>J1 ^L-til 4 -jjQ 11 SjLiaJl i^ijIjLiJJ tiiLt^l 

:4jJmJl i>L^I j^l^J 

^ i<.ZaJ 3 .>ui -L^U .4 ^Lijjl 4.^1jjiJ1 jl^JLi 4 ,ji >iiLa . 

.4^ljLiJl jl^-ftJJ »^J 3 " ‘ ‘I ^ tjr^l 3 J < /I 4 lH) I^.!. I y 

^j[£Li_uJI jij f. jjl itj 3 _^VI hjjlILI ‘—^^>^1 (jl£L(-uJl 3-3>L^^ _ 

^ i*iJ i|^3_3.1 jj-^t L_-i-jLj^ cj^ij • 3 —4—J—(.*i—a 4 _c.1j3J1 ( 3 ^_LoLjJ 1 

.( 3 \j Lr^ 33 ^I ljufc (^VTO) 4 J 3 JJI S 3 LjtjJl 5 Ui ’. a ^^1 ^j^^L-aJI ^Lojiajl 

4_}jjJ,| a ^1 A r. t\ a a j ■ U 1 3 .lA-'i11 ^o-dVl j ^ & 3^ ■'‘^ ^ ' ■ --^1 1 ■ ~1 1 ■ I ~1 1 I! A (*) 

J>:?-’^‘ 3dJ ^*^3'>^' 






























ij^i\^i tdjjLUl jjljJl ‘^Ojl^ ^ 

,.U1 

;^1 t4jJ. tJl ~ '-'j i(^j—>.1 (j-4 _ 

<n 4 (_^j lU iLLSJl djL^jj) LiiuJLI 

^1 t IJU^ ^1 i d * 5^ J id! (jjJki I ^ Jilif 3 JlJ— uJkl ^UiU 

.3j.^^Vl Cjl^,i,i,«Jl C.A-v Jl^ «uI^Ijl! 1 ol^,.uaTij.ll JuJjSJI 

ijl 4_jJl II JLtJ ^ fiLjl Ij jmA 11 Jliil Ji'Li* 

^ j A ll I 1 4 j r. I i i^TI (Jj-J-II juLk^t 3 Lj->J 1 li^ ^LxJI ^IjlIj ^ Pi 
juLfatJl ^ t ~n L^^LLajlj .^ >.uJij jlj) .^.n t ^ j T1 d ^ " ...I I 
(j1 Ijlj^ Lt*^^ ((^jLuaj^Vl ^^''' • “ ^ 4j-^lj i^jja jjljlLiJI 

3j) ■» 4 t"< n rt "»ii 1 I k a4 I [ 4 i L^i i i A i^^Su ^ ud^'L^u.i.uVt 

f^yA LiJ [uJt )J 1^ V 1 I jLJb J ^j j ^ 5 ^i 1^ 311 V 4j JLc. ^ j C. 

j-"' VI» ■ ^ ^ I |j j.SLu-i_u chu-i jl..^>J t 3 L_l_>J I ‘ -q * o5jl>--b jLiaj 

jc_:wjVI <uti (jL^ t U 4 i 11 ljUk (jl \ 4j .1 It V iJj^laJI JUaVl ((L>.L:^ 

^ hiII I— irt ^1 i f 1 I u uiJL^ (jt V| * I ju^jI ^LuJI 

. 4_il3jtJI aj^ 

.1 ^J1—c ^-j c 3ijJL lA 1 1 j-^2 1 ^ j I a*LJJ 1 

Jj tt wH -ST 4 » till! ^ 4x4 iunJ j^lajli 

^ 4-^jL 3JI tLiiajI 4 3 -w^Lll (JLj^VI 

^ L 3 , 'V. ,dj _udL-*JLI 4_ x_c.Lj_uaJl (JjjlJI (_^J_1o1jJ. 

i j-ja^l (jl Vj . d ii 1 S". .^ vIjIjI—^ 4_jLjun-) 1^'" j£lr< JI 

Jl^ 4 4^-0 <^^>-^1 CjIjI j *»■ ^jl jJt 4 x*»-Lj yi 

V M-tt-C- ^1 t JJKJ ^ 4 a,j ilan t-f.l t M '4 .4^jLaJI 

yu^ VI yA Ju 4^ V lLU j ( 1,‘t.u 4 LlC^ ^ lo-i 11 yy^i^k 1 i t - < < ti *4 

3Lj_>J I ^ ..... I j t ^ ^ ^ 4 . f 1 • ^ y- .^-<1 1 A 1 -I 1 ^ 11 ^ I ^ < 1 1 

^.. jA4 i 1 jlA ^I »I (3^ 1 ^ I'lny^ ^ 14 ijt t p jl4j 4jj-ii^ 1 

LiJJ l->o ^j-J-II ^ jj! ij,?—^ i-I • L?t4 i i~u 3j jjl 4 jJL1 ^yMyi 

J J) In ~ n In i J ^jl (J.4—j—>J,I (j 4 4 .^li 3 "t.iiiJLl j^Jo“iJI t 1 3 tT 1 ^ tC. 

i IJ ■ ■■ (^4-1^ 1 I >J I l) J3 Ju lZj Lc \j~La I I 3 "i t II 11 



Aj<a jj iJIaUjUI 


olj—fj-A A 111^1 5 ^ ... .^ iV dj \1 ~. aVIj 4 _^ ^ < II t n 

^^^_J_J>. Lj ^ (^jj_j ^1 ^J j ‘ ^ ^ ^ IjLA cllljjJ^ L>^ .^^LjlJI 

(Jj_>iJ ^ ^ ^ 1* A ^IjlLi 4 ^l1£Ll^ 11 tZjVj "Jl ^VjuI 

.(Jj^^J^aJI JlxVI cZj^j '■ar“ 11 djufc 
2L1jjV 1 (_yl£, jL ■ua. ~i IVI ^Lat-iJI CjJLseJiJ *ljufc 

4 j.irtlH CjIjISLjjVI .-U .^ cr^J 

. 5^j^‘s JJ-aI ^jLualLaVlj 4.j_i_uL j_4jJ 1 ^ ^ jlj^j 

4 j J" .3jl_ua.j>Ji ^ “ tj 4 V1 H 3 Lj_>J1 <•*■'■» ■ I jl3J 

Ljj_^j I A .(-La-Alll jjyJI 4 -j:^ 1 “a-t (J-^ i5j1 dJiJb .~> 1 .1 L^~ t 


—L-C ^-U3jJl! 


L>“ 


L^Vl 


->lj i 




^LJiSJI I juk JjVl 


Jj^ ^! ^UJI p j ' ■■ 3~ ijjjkljJI Ljj_ua^ JljL.i-uJI JjLftJl 

J 1^ ttl—3 .jJju_AJ <jA^ iSj -A < "—<-uVI J .u-i til jLjI t4 I iC 

^JlII ^ 1 . ..^ 1 ^ ^ ' ' '‘jj J ^ i.i^i-^t! ^ 1 (I I 

:J 4_uo^^-3JI 

. (Jd>^ - 


♦ 4^t-LLl^I \ jjiJ.A 11 c.Ad!i^l ll!^<L^3^VLj • ^‘-^~« a* - 

4_^LiI 1 L^^Lu (J^^UuIl ^aJcia-a 't IjL^ 

‘^ 4j. ■ ^".11 l_jaj , Ljaj) ^j^ajLjJi ^ ^ < La^ 4^ ,^..\ *.TI i3jl£.1-l^ 1 ^i^^_i_uVI (JjJtJ 

4jU^ Ml JjjJl 4^Lj_t-saJI JjJlII ^ ■ ■■" 

Li.A^^ ^ ^ 1 1^ I ~i ^ ^ I * I ' ^aJ iM i_l_u^ I ^ ‘ ^ ^ ^ I ^ ^ *'*' * iJl^^ I ^ ^ ^ ^ ^ 1 

. Lj mfli Cilia k_al jlaVI cl VI (4-^5 LluJ1 ltuua 

^1 ^-1 IViJ 1 I ,g,^L|A^,ST-..,“u cA cO,C^.A^.'>H Lll^ CV CjLB^I-xJL^ 

^^yxIalJLiu i—dJL^I ljuk 3 ^^ L 7 ^ j4>j ij-A^ i^LaAlll '^ll 

I i 1 ^ 3 m t" ^ ^ III i" V 3^ J ^ J3~^^ Cj^ 4 j r. t i 11 JjjJI 

51^'>||1 4 1 A " '^Vl ^IjUlU 4-]jLjLil 4 J I nL-l,<.ull ^ ,l^\ • 11 

jl ^jLjjJLIj ^ V j.aaU c^j iCjI^^IjlII c! • 4_^1j^j-a-3Jl1I 

■'‘ ^ A ^ J ! ^ i,^.3jJI ^Jj -^11 l)^ '3j ^ 3ljl—LiJli 

tjjhit! IjlA (j^J ’ i ii^"> ^Luai^l 3 juJl^ Lt^ 4) aj ^lij 






































jjac 


Lx.1 j tij 11 a 1 1 -j^jlU ^jj,\ i"iiii 4 ^l£L>. Lajjjjij V^j (jl ^ 

jjl^jl ^jLl^ LjfrJj^uij (J^-^ Cy^ CjLal^j 

»^uTulj ^l^^-i-ul CjI 



1 4..^_^.Jl.>o (3^^ ^-^3 (J..!.^.^! ^Jt \lxJt ^Lx^Jt ^1 

: tjOjjjj Li_« 1 


. I j t A r- <_ <_jJa /"t V 4_>.L11I JjIjJLI ^I i^y-A 4_i—1^ l_j-u VI ^JL^JI . 

<Ut 1 ^ d'i!l ^'t ^jJ,t ^ ^ *j j)**- /H Ijk-A Lr^3 

^ j ^11 ^jLjb (_tJ,^~i \I ilj^_j|j 1_4.j|j _ ^LaVL) _i-u 


. i.S."i 11 

jjx, i4jlj ^^1 i •""» iA^liiJl 4 jJl£LII LoI . 

tL-i-bjl ^1 _ 3 tlJl Lja Ijl ^ L^ ^jLj jLdJLc.VI (^1 

(jl V| >(_^J^^J|J1 ^Td" ' * ^jiwLJl dLa.>J1 ' ^ ■q * 'jUJ ' " * (j^ ^1 

. I rt\ HI jL-d g-L- '^ ^^i I u t j)l J fl ill 1 1 .V A (^J-AL ^ U < I i 

jjV Vj V SLjjJLj t(ji_ijjjiJ! tj-5ttj iLljl ^-A jc-ud1^I 

.j)L«^,>Jl_j ^1^1 5La>. (j^j-iiuju 

(J^t i4-iLi_uJl ilJujuaj ^jl iOj t vVl .“tljji . ..n 

5Li_>JI , i^j-Aj-;:^ jj-jju xjljLj>-l Sjj^-L^D (J_^^ ^ ^Lj uU (jLj (Jj-Sj 

<lxlc Ly>L^.>J1 (jl (^i tt iiiiTr’<^ ^LLaJI (j^ (J^l ud^L^xi^Lj j ^ '*■"_> j)l (jS[.4J u 11 
1^1 JiicILul ^^"j V ^ 1 ^ 3 ^^ LT^ <L'^^'i Jl ' 

.((^l^Ji ‘ 5 “ ■ (j^ 3(^L^ 4^-^L 

_ (_ 7 -*-^t 0 * 3 -^ «uic. t__3^L>. V (^jJi (ji Vj 

jyj LlI 4 .j>>jjLLa V LxA (j.^ . 4 jlj JL>- (_^ ^ j ^ - 3 jL^’^t 4 _Iu_ 4 -A| f 4 -^j Lr^ 
La ^ 1 -JiJjJJ.ij (_y^l£Lll ^jULl 4 jjAI^jJ 1 j 1 j_ 3_4 33 -^ (J^ 3 ^ 4.1 M^lxa 

jijL^ja ijfj^ ^Liii^LLa (j^ 4 ->-^JlL3 V (^1 4 •j .Utl 

tiaj_>o jj 11 111 4} .SL_4j J-Lij (jl f-j^l LT^ LJ * 4 jaI— 

Jj-j>. jjIjlII (_pfL_ijJl» (J _uij (jl i 1 ^ j t^j j^tjJLI (J£Lj 4_tii-dLlil 

.i((_y^l3Ji <jjbLBjJl jIjlSjb (jIiLSj)) (J5L>* (j-4 ((3fr 13^11 



3aUI 6jS.i— JLSIuUI 


SMI 1 * U j ^ a \ ^ * J ‘ ^ 1^— 4 I i^^LiuJI 4_Ljaj^l 

jl t Mil "i ijjL^ !4 j <M j til 4 jLj->J ljjJL>> 

5lx.l^^_* (jl^ it_fljij-*J3 .((SjLiiJl (JLll j:kJUU ^ 

d t'l.,. -^"i. ^ ^ Ji ^ lL!^ ^*lIIIVI I 

rt "1 ^.l 1 \jjb lI aj kJI (jl .*^L3l,,5.5.Jl 

Lub j-4 .J-LaJJI jf'-^l jLj_Jl1I ^Jt (^j-4^ 11 J—fljJl jl tfjLdLl^l 

jj "_‘l^ . tiLdM-C. 4^1 *<1)1 ^ <1" 11 j-ojju (^1 ^L^LuJI 3jIjV1 

^ ■ ■■ ^ 1 ^Jt ' * V A I C-I J I ^ ' 1 .A-t^rW 1 ■ .. ^ t t . J > jl . ■■ t j tjJLij^ 

■ -1 * 4^J^I II L7^ jJlJl (_^] Jl^Ij ^ t ^uj 1 Aj .4-}lj_i^ 


kUljj-^l dJL^ jLJjL>tj jSLA-1 ‘ > 4 _^_l1c Aj. ■ . 1 J ■ 5 t J i • a J 4.^ ^*1:^1 

:^11J1 _^1 ^ 

d ' \l .L^" aVIj d j gil "^Vl p-l\ jll (JSl^ , d ■■L.l A At Lljl _ 

^ 4 III ^Llll jl Lol^ t IxI-ul^LLa L 4 ] SjjLil V 

. ju J**- 'J edJj i " Tl M I nil ^^1 Ix >11 

^ jl!! “I ‘ j.Vl tx 1 11 1 jLib ^J-SL4iaij^ t ^ 1 c. d^jL-^1 LJLjjlI jl _ 

.((American Way of Life)) dLpJl (^jL-^l «Li^ 

3^Jl^ 4 _j| -^ '*■11 ^Aitl jj L 7 ^ ^'T' j 3 "'' BLx^iiJI ■ 'T' jl - 

. 5j j) A tU frLul (JSJ 4 i (ii">^ 

I Lljl . I J ‘^“ jj^^_J>.Vl ■ “j ^ LIjLj I < ■ .. i^'il ^ * LIjL^ ' j 'a- I-II 1 JUb 

.4^LJI (Jj^l 4^Lftj Lq^ Ljj^l Ai>> '^j‘ 

j^ij jl ( t :yj ‘(JjVl 4 -aL^ 1 j) a ill J J tj 'i? (3j d ^) (_yjl Llijjia 

i 3.4-“.,>tI 1 JjkJI j] . l-j^jiv d" (Jjl^^Ia (_^jJu>. uilLufc 

d_i^l ^.^tl ^L^ 0^3 ' A ^ ^ -*•" 11 ^11^1 J -a ^1 (Jj^ '*-‘^1 

j.jaI ljub jl LaI^ , t IJ . i 11 dijl^ j^Lua-A j>ii 4.^LlIi ^Ll^ll ^"“-^1 ^ '*'' 

Jb V tj-A-ill dj^^l d ^ i, \ ^Tl UkitI V,Ui^ 4jSU ••tSj.3.J~‘^ 

aJJt i4_^L^jl J \1 a 4 -^j^jlj d SU “11 3^L-4 .iiU jL^ J) ItJ ji 

jjq (>14 (Jj>d*i tnA ^1 4l(^jJLl Lbj[jjjl (,^1^ t^ll ^^Lge.A (^^i^ (JjLiill 

.^jLu_uja Jbu (_7i^ (..j^IjjlII 





























jjA£ 


UUL 

J-^-till |J-*J ^ ~ a [jj ^ jl " p 1 ' ~ ^ ^ « LjS 

5 ■ ■■ J ^Li-uJ t“ll LdJj ^J-jJdjJLl IJl-^J 

^ judLc (^jJI 4-1^1 j^i-^ cf^ Gro H. Brundtland Sjuj^I S-ojtjjj-LJl 
5L->JI ^Ju^-l-uS^ V :^Lij».iJl I juk (_^ cJLS j-a^ *. ^ ^Ix. (^-5 

*<LjajL^I ^L^3«V1 iJ 1}L^L>> Jtil (jl dj_L^L>Jl (JLj^VI 1 ^ ^*i n 

i " i ..1 £jl I 4 ._lILjJI ^ J ' '* * ^IC ^La.j_i!u1 I i t .11-> 11 Ijl^ C)^3 

- .t^tl 4^LIaJI 

(Jj-aJLi j- ‘ 03^ * 111 "It ^IjL^JI jjI^I ‘ ^ ~. ..V t V . 

. •Dj1>L1 alx^ Ji ^-^Vi (_^jJl 

' '•" (_7^^ 4..x 4^LII ij,^^ ^ ajLiiaJi cjljUJI . 

, a 11 1 1 1 

i_iju I^Lq 5^1j“..»tl tc^j) 1^ill ^L^l ^Ijiieluujl Jl>JI - 

. jjLla4 ^_yi ^LWI ^lljj ' 4ja^llj JjJu L^ljLaj 

iJj-ajua ^1 ^ j* i4.“...l ^ qja JU V _ 

^IjiitlLuVI lJiIjLj 

^ jg ^ t * 11 a .~.V1 jLiiul JL^ J-'-l) 

^1 Jl^Jj ^ A^A A j ^ tXj L^LjuI La£^-Aj 4-a1 JlIL 4^^I ^ci^x^_a lJu^-sj 

L^] «^«ix V)) L^l j (<4 jlj_lI^I» t^L^Ljj 3-^^ JjdT^ J; ' 

JljJl^o '** 'j • ^ 4-aaj Lul^ tUjb ua jX Lo <UJbLaj 

Lljljlj-aJl ^jj rt’i JjLstj (ji *jJLl (jr^ Ijl£Laj »tUrt^ ma >A Lo 

. 4^>^Jumila yaJ.*J (J^ JljJl sk jj 

^1 tt-^Li£Lll \jjb <L^Luf Ol -y a 1^ Ll^j.1^ Jl 2 Ll^ J-aJ 

Jjl3^1^ 4.-L^lj /jji 4_^I!^ J A tl Jjl^l ^_yJ-!Lu U 

^LiJLj jj “j ijl ~ -^Vl \jJt - a a1 UU 3jJ^1 

S4_^L^J1 jL^^j jLj-tu (_yja ^“f <h 1 i^j-^ 

. 4_i_>. 4^jv i^Li_uf^ liUjj i^jL^I IjlX ^ ^1^1 

f^jji 4__uQXI 4-^llaJI CjLj^Ljj^I ^ ~i--^V V i 1 jfC A j 






4^L^J1 (jl .(Jl^->.^l (J^-^ d aI t" . ..VI1 i ^i^~n ^jl d^j A 'w! j\\ .-^ A 

^ L* ^jl—^1 ^-ulj ^ ^UoJl ^1 i4—j —LJi ^ - A 11 

IjL^ . ^i.ii" t a a ^L^jl jlIjj ju>>^t J, I i^li i(Syntropie) 

^ ^ I_aU^ i4_^L^Jl ‘ ^ ^ ^ ‘ ^' 

l^LuuVI I^l^l 4 d J d >JI alxJt (^3 .4jlju 

u^ * *?*,* ‘ ‘“^' l-ii-Cj|_^ LT^ 3 LuL) (jlSLdVl 

Ld jLlI^VI (l^ULJ 

, \jbj J I n d ^j^-dj jLiJwVl t' 41 j uj jjl ^ - 

. Jid"iniU L^ 4^1^ <-1j1jI.^ LjjjJ tjl t ^ I ryj - 

- f*v 4Jjl^ ^ ^ ‘~ ^1 ‘ -'*■-* i^IjLj.^ 1 dJUb - 

^1 d *J .l-^tl t djjLdJI 1^1 Lit I J Lj.'^ 1 \ dJL^ - 

. i^r- I I A ^.SCJ (^7-^ 

LLUj_^ t L 4^j I d-C^^JJLd ^ I^“ t ^1 l1iI jl 1 dJ^ ^1 VI 
■ d ^ 1". 4- fl lIiIjL^^ ‘ -1 l-4-ij ^LaJI dj'dl 3Mlj d 1^ ildVI djL^^'lIi^Vl 

(4^LL^| ^J1 jfcd JLjLl^I 1 it i^>j l_2d_L^jj dj J-se-t 

4 1^ 1 ^J1 IJLA VI ^ ! A -^ \ ^ t wi t I ^ ^ 1 1 L-> a I It ^ I ^11 ^ ^ 4 * 

; d a' 1" . ..VI \ 

<L^LLaJI 1 J J JJJ (j d tj (j1 <L^L^JI jl "i 4I ^ * “ij - 

(Jt^ J J-=c_1j I j ^ J ' (jlj iJLJj-scllI 4-ijl^ jjLL^_d djJjJLI 

a^LLJI ^d ~i •>* 11 4 j>. L>. j-4.*iJ 4 j.ni I 3 jlc LdJ I I iSITlI 1 d jufc 

• j^^SLdd Ld ^ 

I^JlII ^1 ^ 3 JI IjuA (t_>-03_4-«a_iJl 4-^_j itljV_^1 1^4 _ 

^LUI jjLlol^ jdI JugglLi^I u. 4:^ t Oj. v jS-T 1 1 

^LLlS ^j^ t4_S I L. n dCI^ ~ .i.1,1 l"‘\[ f 1 U ^Tl ^jru) ^A ^ V JLiJ-jaiHlJ 4_ltl 311 

^ 4 * * d_.!dLL^I \ d CM ^ " ■ ..1 cIlj-I l—d (^j-ll _v ■ 11 ^LLa-dJI t-iM .^Ijt^l 

• Lo JL>. (_jJj jljJaLj 

* Ld Ijlj S^^y^LSUl jljL-iXI : Lvj^j»Li-d ,_^L(-iJl jJlJ_i_uJl ^ ^ <J 

^ ^ ‘ II L^t d .fll. l“ .^VI 41 j ^ > ^Ijuj^VI 3 jjl_iL 11 3^^^LdJl dj-ll 

jldi \ if JjwVI d__^ t\ ...iVl L" i_r_iL .iL" A j ■ » “ I I JL^^JI 






























(j' ' ji _j_A ^ JlJ_i_u tj-«Vl Jjl *c>* .*'J 

Oj\^ 1j| J]>^ 0^ rj- ^ n ' “ * j-?cJJI ljub L7^ iJIJ-i-uJ1 SL^l£^ 

Ijj 1 <\ j ^ ijf * * 14 j I n tfju (Jji Ti a n) 4_j-aSUi 

'v. 4 4 —Cj \^ jJLL) ^1—"i >Vi 4_Lii^i^—4 (jLSLa^l 

Sa^LL^I 

(^jJI I jl (I ^ 33;t4"4 4j 4 aIj (Jl^.i^l 1 Jub ^ 

4j_L^lj_4 jj_c, (JjJLi V jj ‘. (Jlj I nil IjLA ^ it 4 dJLuk 0^ ^ 








i LlA ( ^ ^ ^ ‘ ■' 


(jr^! ^- Hj- 

I 1 3^^_uiJ ^ ^ ^ I i 4 . j t Ij 

4_^Lj_! I 4.-jJLI l) 1 I tj I ij—t-j I—J-)Ll I cj c, 

^ 5 **' ^^^ ^! ^lI^ ^I ‘^» * 1 _^ ^ ^^ ‘ “^ ^ 

, . T 'j t^l cjj-jJl 

. L^j_flj <i(j-ilj j—j-^-jtj jl—*j 0? J—S-fl 

(3^^ 4-4.jjl^1 3 ^^j^^^ 

uiiLuft L^ 1 L-lLo—^ .jl—Lj_>-Vl jL^l 

_!lJI L-\" U_d "1 >VI j • 1 


(jr 


^ ^ ‘ ^ juLa t In <j iSj^ ^ •><n ^ 

^ -kII oL-^ J_ a _a ijJ^ _^! (jr-*-*_^ 

Jl2J .4j1_i_c:Lj ' 

. Jlj_L^ ^j-a cL)! t 1 1 Vi 

j 3 cc4.^U.Vl ^jl-L^aJLaVl 5j, “» t Ii H lLuL^^J 

j ^~3jbjl3^ >,*.<.iJbal 

4-^L^I ^ • TI . 4_4-aJa^ 

^jji ^ 1 • "“i ti d ■! 4 i~t. i <~ , ^1 

3^—^ CjjL^ l_a-^ l_aLajj 


_Li ^LIIJI jL^ I jl > 

.ijljL_Jl jp£l ^3^'^ i-^jjJLi 

rL^Vl JL_^ Ijl L^ 

V_ ^ - WV 

4_^L^J| j \1 .^ /. ' 




a.jLi9 1 <1 a I _yi\ 

Ll^ lj| L-« Jj_>. jj-'y 
tej'—Ji>^ ^ 

J^_Li(a_>JL a S 1« ~ L1 


jjLl^jS dftl Lt !l 



























jjac 


oJl ^1—^1 CT^-i 14„j.i L^jJ 1 4.^l^JI jjl_ 

Ljl^ Lu Ij—4 j LjkJ 1 I jJL 1 \Zj jlc 1 jl£Lj^ j . LL ^ I LlJL 1 ^j_su_i_uJL I 

4iT1 

tCJtij CjVJlJL4 CjLj.0.1a^Ij oi J Ml (3^^ jl t/iTl ^Vl (jl^J 

.<^LLaJl 4jjl j j_jaVl i Ij^Ju-y 3-jlII 0 Jfix-uu^jJilI 

LmLj ^Uall jLjlj^ 4l^j I U 1 Cjj^ Jl^ CjjL^^ 

i4^1_)j^_^£Ltl ^L^Jl t-jJV(ji-^^ pUsr- 1 5 I \\ .^‘~.aI 
.^L_i-uJ1 4J "■ ^ V L£.L^jI 

Ajj^ i>t > Lr^ 4^.41 jl 1I CiVL^I (j^^LaLidlj Qj ^ SjL^ij n1 .^"aVI 

ijL£^ <L3LLnl] lLI^ ^*1 i-uL^ <=* ... ^\ ^jvIjJI (_3:JjJiaJl _; ■ ■■^' 4.11/->a 

, <^4 ? I /l" . .. t A 1 d *' 1 Jfy I ^ T 1 

d iU.^lTl 4-^jVI ‘".~ i3jl)J_^ J "' (.^ O^ 3‘ '" ^ •" 

Ijla 4^ "v 1 ^j .^L^JI ^yAc. i, iil^H j 4iTi 

^jjJI a "i!lj 4 _j-4J-1I1 5 aL\;a ^Ij Cl '>N 1 4j^—lAILI (JjJ^lt CjI .juil jijJealJI 

4jJlI (lEA) ^LaLkU 4 JjjlJ 1 2u^U. Tu 4 4 ......j^ 

CjL_4jVLj J-iia_ial ^ **■ * 3 ‘ ‘~ ^^ (jl 

4_ji_L^l 4_BLLaJI cIjL-iujLj iu (ji.) 3,‘ ‘ “ *"' ^ (j^3 . <1 ^ " . ..H 

j■ ■■ ij^VI .dj^ 1 /^^tl fJ^jJI .d j f i /.^H 

4^jJ1 4-BLLaJlj i^j. '>J1 jjMd d i .., J^\ ^LLaJl ^1 

d j 4 aVI 4^1 jjLiJi ^ j • ^^1 (jL£3 - C7^ 

I iJIj 11 \ InJiJ 1 133 J^ d jU^iM I Cj t Jj 1^ 1 Cl 4.1141 I j ^ 1 

idjLilj^Jud t~. .. .."XI Jl^ CuL^ d ^ t ’.. ^ 11 rt I ^4 i4-i)LL:aJI ui^ ^ ^ ■" CjIJj 

4^j^l 4^C.l.4.i<rt\TL^ c^-j-wlSLd ^^yJL'^l CljLx Jl^ 4..j^j.^I (jl liJljuI 

i * d^^ A Cji j CjJi-^J d Ij ^ U» tl CxjL^ 

i^^^jJlJI mil iIjiSLaj Idtll ^jMi^lll (JL:« (jll^lmTI jijj L^ 

tjLSjl J jU ^ uH® (J4 .tJl Ct^ 4 j f.l i j^ll (JjjJl i"i3 all 

CoL^j .d^jjjl 4^lIaJlj T id-^LLaJLt ^jjjEa-Jt-ll 

tCi-da-i_u J^ dJJt CxjI£j j (3^^^ L7^ Ci'*-^ JL^ 

Cjtj^I:2jJI t‘’^“ Alj d 4i U>TI dj^j-uuS J Ij ,‘ “ ^ ‘ d J 


■ d I ilH 



iJaaIuuJI CjlfihlA go ^stj ^9jlil 


C.bjl£^ ^LLaJI lL]^L^1j_uI jn*' cLusL^I ^ J 'V ‘ “J^ ‘' j ^^i 4_2:>>^LII 

^L-ijjl ^ 1 j j ~i ^ JLil f-jX\ 0^—^ ^ t *1 (“» V 1 ^ 1 

j"i IuU SVLJlLI ^jt Vj — j_yil<3^1 mU 4_^UiaJl llI^ ^"i I 111 

4_l!^Jl!I 4_j_i_^ 1 ■"■ 1 Lo^ . ^ a 1 l^n 4 _lIjjJ1 4JI_^J>J1 4_j_*Jl^ La_3 ■ p I t~. il ^ 

^g-'JI (jLtfiiJ ^-^3 LT^ i([AEA) ^ ...! I ^1 lr>l) 

oijj«~n f(LCj ^L>.6 . iJLa^ ^UoJl fiiV ^^Il5uiu.II 

id-jL-1.1 lA Lo njl J.Li]I ^jTiSLII ^LLaJI lL)I CjtjJd 

ijl 1 jj'Cyt j ljUk (jr^ .<^LlaJI ‘^■ly ^ ^L-^j1 

5-iiL^JLj jji^JjJl ^ji—lii (jjj fiLcj-qjs-cU j i^l_j£LIl)i (jj m) 

CjLjV jjl (_yj3 id aILa 11 j_jJ_c. Sj-Lajrt J _J_>.^1 jjl_»J1 (IEa) «Y * Y * — c. 

5 1 _iA ^ jjLuaJI (US-Energy Outlook 2020) Y • Y • ^Lc, Sjuie-jll 

. d aVI d^ l t l 


4U|^I UIUIbmI* jut 

L^ ^ . jjj L-» “ 11 5 A 4 4^ t 4_jj|^JJ I 4-^L^J I ^ I * ~ ^ 1 j ^ J ^ * 

^Lj_^I ^j-A j~oA 4_joLo! La 4^jjJI 4^LuJ1 4.l*UI ^jL-JuJLI 
I ji ■ .1^ 1 .jJL>JLl tjLA 4_ul^^ l$33^^ JL^JLI cii•*.iTLi 

L^ULt 2jj i > 1 ^ 1 11 .3^3 l 3_5 L.j_i.*jJ 1 1 j-A '“ i 

^Li_^ 4 t 41 jJ 1 ljul iLubjl ij^ A 

Garching 4_ijjL^ * j 2. \ ^0V ^Lc. ,_ya-a JL^' ^ i“.-» .U.i L^Ut 

4 ij, i a 1 J J iVi ^ ^ A lIUj '‘S33^ a a Jjl 

^jJ.1 g A 5;jJl JL^^ (jjs i-.T- ill 0^3 Karlsruhe 

4jjjJl jLLa_JujVl tixJtjJl L^L^tejl 

Loj .^-j-S^__.-c 1 1 oiLoJuu I-.a-^-Tj.-A tL-c.^1 t (Kcmfusion) 

j2>-a (j^iJ^-iijJLl Jjjijijj (jl \i *J.iU 1^1 jLSj t^La jjja (j^L_Lii^ 

tjJJj 4 M 11.".! 

^ jL^j'^Lb .4^j-LII 4_^LlaJl «.G^^)_^£LII jl_L^a_j_d1 J—aVI ^^\-i i,y^3 

tfJ-A V (_y^J ^jLa CijojL^ ^j1 JuLJ VJ 4^_^ 

^->Jj 4 JlA l)**^ 23 ‘ ^ L7^ ^Jj)t AU 4^L4 jj 





























^^jJI :4 _iJLlJI ‘^"*N j ^ . .."n 

4^L1V1 i^~i5a 1 i jl^ 

j-il3 ^ CP~^ ' JJ_W ji i\« ^ 0 ^ \j^ (jr^ (3 Lj-wJ 1 1 j-A 

4_^U^1 L I ’X" t-^" 3JJ^ J^ J tS3—^ 4.^UL^I 4_^^^L>J1 

4mij| (^jJi ^fcl.JlL ^jLSja a IjLA ^jI Vj . 5j..,l^lU 

J^4_>0 L^_^lx. ^jjJI lIjJl^I iL^Ij .4^^JJ1 
«lLoLlJI «.Lij.^SLll ^Lu: 3^ (j| j| ^LL^I ^^1 j^cJLl^L) ^ ^ ***j~^' 

^1 \r\ rt.U 4-aLjLlJI (^jJ 1 ^ jic (j^LlJI V 4^jJI 4_^UaJLj 

t n ^ >-^l I II "< ‘^\ 3 jjL^ J-^ «JL^ ;jV LdJjj 

jJj_A ^JSL! 5 ^ j A ^t ^j^LlIl cjjj_>. t 3 a Lijb 

^ n j * j^ ^ L) ci<.3 '^J I j 1 L^I . j^ V jj^ (j^ ‘4* 

.jlj-uaVl ^JlA (_^^^jCJIj iL^ij-uaJl l^l t^LIjjJI CjA^aj JuL& 

j^LUl >JI j^ 4K ,iA\ LiJlijk 

^jjJi O 1 I Ljajt Lubj . 1 ^ i a ^ J:^3 iZjLLaJJI 4A£Lii^ 

U^3 ■ ^ ^ 1 I 1 ^ 1 4_^ I i 1^11 <“.l ■-*» -W i 3 A . ^ ^I fi-i- -■-• t i ^J^4_>|J 1 ^ 3“ \_C. 


4-jLaaJo ^Lb^JLl i^JLaj ^1 ^LajVI iSj^ Jl 3^ . t i i nl-La (3^^^ Lr^ 

i^_yc 4_^1_1!LI f. Lj^ ^ ^ >* 1 *) j)lj ^ 4_c.l_uf ^l—aJ aj-l ^ a 4_^l_a 

I i ^ 1 ^ ‘ --a 3-'^-'^ ' (j^ L^ ^ ^^ 3j—^i—> 4J^ 1 —aJI ^^ ^ 1 


^j>uCj ^ 4 t ‘^" *" • ■■ 1. i * \. ..~\ ■ a^ I i.^11 a.1 

4 < 1 "iU 4^^j_uaJ1 SJlcI ail j~i ">>^l IjLik (jl VI - 3“ i.. _a 

t ^ rX a 4 I ur^ ^ CjLXj-iIi 

^ LcX (4 j c_3j_i-^jJl 4_a^Li_u (_5-l^ t—fllj_*iVl (_^IjJl^ 1 ijl^jJI 

jAjhC J^SLjj j-Lo lift all A-t^jJU ^j.a j^"i 4.^^S1^ Cjlalj-:^! 

3 ^ L^ ^1 ■ 11 1 Jl^ i—^11 ^1 1-^ ^ 11 <Ij L-^^^_iI) iZj 1 j J. aJ . 4_i Cj LXj JlJ 1 

i ^1 ■ 11 I JuS) 4~ ‘ ‘^ 1 ^ 3 A 1^|_t^ (1 ‘\ 4jluJoL^ I 4^LI 1 L^ 1 1 I 

4_aj i uy jJe^LJfc^ ^ u""i 3j \\ aI (^LlaLjij ‘(jr^jVl 4^jjJlj 

‘ " La^ lZj V1 * VI >.ZjIX^ <-ji f- 1^ ) II ^ 1 * ‘ “ Lj LlJL 1 a JlA t-Z-i^ a 11 < n I 1 ^ * I 

, 1 ^ 4.“ CjVL=fc_ja 4 ^ij lLUjj ^ "i" . .,1 cIjVL%_^ lLUj 

4^j_lJl CjLjI _aJJI ^_a (J^l_ *_jJI ‘(Jlj-J Vj t^jLX j ^<11 Ijufc ^ 1^-j 





^^LLnJLj 4j^LjLJI ^.Lj^i^SLlI 4_c.Lxi^ 

p y *" u a ^1 J^1£LILj ^ 


^jjlJI 4-^jj 1.1 4 

uA ^LLa^ ((1^ )i I j£La^ 4^jJJ 1 

. Lutj ^ 

t _ i j-a I 4^jJ,1 CjVL^I 4^j-LII 4^LIaJl ^al.iVi mi 

3-j;>-lj *4^^ t Mt 11 Cj'^Lam L^LoL.l V“nnl t<.^Lj I Jt>-I 

LiJb ,4^jullj ^^^iLuutJI (^^^O^LiJuaJl (j\j <UujLA1I SjuJU^I 

JLse-A L^' ^ ^ tjO-aVl LilS (jl Uh<.jjJl!1 (J-^ 

^ 4^jjVl t L.^Ij.4j ^ ^ ^J_i_u1JI 

.S^jjJl 4^1 UU (jjjJLI ^1, ^V~ i liVi JL« 
JLaVLj uitj ^ jJb (JL^JI OjL^ ^ 6 ^3 

,_y^ t"< aiTjul (jr^l 4 _jijjJL1 JIjjIj_>JLJ& . 1 ^ j tf'jJLt 1_^ liir tJI 

^jl ^ (Tschernobyl) _ Jljj (Harrisburg) ^jj .■ —jji*- 

a / I ( uli Ijl^ iL^jtj 4.A tf j3 (jr^ ^3 ^ '"' 

JLM ^ dJUjL^ fjjl i.rL-a (JJLLa ljufe t )i .>*1 . i^Jl) L_SjLsb^ 

4^jJeJ1 oLjLAjJI ^Ji ~ ■ ■■! ^ J^Ll.u^ L7~^ 

.CjLL^I 4J^Ij 4 ..j_ujLLo l^Li-uJ L7^ 33 ^ ^ J 

L7-^ -4 t im\^ lZjLiIL^J Lr^! (J^^—j>jLA uljjl jL-^ 

* l_LcuI ^4~ ji A iLi L ^..." j^ l$33^^ L^.". iVl ^1 

4^j^1 £L^11 ^Lj 4i^LjL)l ^^11 ^1 1^ a Jlu^ ^2J '* 4^^^-j»J1 C^-iL^j 

u-i^ )) ^j) lt^3 ^ * j *)^J-iL du A iS3~^ x—iij 1 11^1 i II I tiLl 

JJL3 II JjL^J . 4 kiu\ j<uH 4->iL4uJI ^11 

^L^JI j' ^ n lLi I a IL^" 11 CjjL^ '^(breeder) jI U. .*:■ iVi > 


UUill 


firfl 


JLa 3 I^LLaJl ^ 4 .JiJL >0 t ‘~“ * <-"11 ■ « ■* I ■ ^Tl CjLoj ! 1 ^ 

^_j!nt"i 4-t-ul j I II ^L^JjLj 4^j^I 4_ilLLaJl '-^J 


4.^jJJt 4_^l^Jl ^~ ■ ■■! 'S3 '^ ^ j n '**' >J1 


‘~»1 ''Jj~ j j ■ * jt r.. iM ! 


ji 

<^jl^ j'^ ^ ^^ \Ijj.aj (^) 




























5L«_i_uJLl 4 u> A 11 (_yjj J'j-at ^ * *4 rt j i II n ^ jLa Mill 

C^j3 jJL^ ^ ^. »1 j . ..tl Lai (EURATOM) 

. do MlT1 ^JLA ^1 iJa^_wij i5^—i A 4_jJjlJLI ‘~^ 

^CiCj ^ ^ 4 il'i >iU jL>(jV 1 (Jj-i CjjLl^ 1 j£Laj 

.^LlaJl (JL» t"tl. ..i j. ..tl ju>>jj 

^‘ "■ ~j L)^ ^-jU" ...j ((^i,m JL:si:_ 4 4^L1V| 4jaLkJl» L>^J 

4-^1 l^!l ^1 'Tr 4 4.j^l A ^ ^ ^ ^ (1)^3 ^ 

i V ‘i^*jl tIn4 iT1 jLt I III 4^jVl (Jt rt 1 4 . j) 4 Ii 1J 


■ L> ^ •. t i 


4^1 >1 V~I <j(i t j ilnM jLtJI dj_2JI 

\^j y '*■^1 fj\j I ^tl "*• "tl j3_«jj . LcL^ji (JL-nnU \jjt 

^JLA ^ rt 4 .Tr I oi j Mil 4 ^itl 4^^Jii cL^Uaiij 


^1 \ V"m 111 L)^ t^ijJL ^ L>^ i4_^LI,Vt «Ljj..^SL! 1 cuL^j-uiJ SjuLLlt 4^LLajt ^\ a 
4^jjjl 43L^jtj ^IjhielLufl jXjL^I J^^ 

414Ljl!1 ^Ljj.^SJI L)l (_7^! LLaI^ 3jLu>'^1 jJl^j . L£.L^jl 

L_^l ^ Lr^ t". iLt^j__!l_ujl 4^^^JJ1 4 aIL> 4 

t L,lijla“t ^ . ..t 1 jj^ ^ jH ‘.Uj~ ...I 

L^l ^1 i a ^UiA JL^ i^j ■*-^1 p**- * 4l4LjtJi «Lji^.-^£LI1 

1jl_^ . 03^ ^J^LLa ^^y3 (jifaxL^t 

Jl^G 4,^Ij^ ^CJI 3j-^1 JlJj-J (jL q e-o L-aJI ->-"11 I jub jji^ JlL3 

.4^11^1 a . 1.1 j. ..tl Cj|j 

4^Ulj^VI . 1-Vtl (SjLa (4.x^j^ lx t1j£ut^ 

4_^LiAJi ^ nnH ^ ^ 2 ^1 (^jJj 4^jj i^tTl 

^ACJ Li!>^ ((^a^-aJI .j 4 > iij La (X^jLi- lJJ“^^ I^ i "fajK 1 

vlajj JL^ ^a^jJI f4-»:->> o^J - a a1<!I .U aL ^_^.lldjJI ,it:.j>JI pj%-<lll 

^jLaJI (_y Ir. ^LXj l-j III L^\ Jl^ ljL^ t4_^j ^^-Tl^I ^^l-j. t 1^1 -■ L^ / tl < t,, 

4^L^j1 ■ L^*11 J.JLLM ^Jji^\^ ^ 4 4Ljb Lh° oj-m-ljj Lr^ jljLi^I 

L>^ *(_^IX1 ^^jlII Ijla l 7^ 1^. ^jjJI {X4^‘iTi ^ tcijljjjiLftiiJI 

^jljXl , V 2*4 t4_^lj lLaalU 111 LaJuu 4 jK Cj^ j t"i 


^ a -a <^1 J ft ^ 


j Q~‘ ■"■■* ^ '• A l_uaji (*] 




JiSTmftll CiUUOo ^ (jJu^LqlUM lklL -^9JlJI 


o.4.u_d1 j '*• ljub » jAiTl (j\j ^jL^I i ii \ ic j 

^jtjJll 4 j ^jl ^ ~ liij V I *i I r. i~n^ 4 jKa ^4 ^JlJI 4_4^Lj-i-u 

^ ^ .U11 ^ ■ »i j ■ ■■ ^ l^ fll JLJ-ftJ 4^jjj^l (JjJlII «"<-w 1 jj . 4.^j)^ '>111 

4_l1^ ^ ^c^JlII V : Jl)Jl.>iJ 1 ^ n^t4 ; L^Jl^ 

Vill 4 .^L^juJI <^IjI^^)^I)) ^ L^Ll! ^1 V| t(^jiJX.>JI ^«.%-iJI ^<x::xLLa 

1 ,,.l ^1 ^L-Ui 4^JjjVI tJjjJI i If O.Lul (jr^l (((^Jjy-'xJl rtli f^jC. 

4^jjjVl 4jyuo^^l ^Lal O^ 5. \} V c (^JlII *5Jj-i‘>.ll 

.•^Ijl^^^l ^jlA it>" (^1 L^JLdjG (jT^t ljLi-i-uVI 


LjlIoL^ J'J * “ Cr-^ ^LLaJl 4^jl ^ 

CijL^ 4_^jVi ^JlA ^J^ VI V (‘jjLc. <±jJl^» tj-Su ^ i^jVl (jl 

4_a^Lcj t4^L^1 JLjLi_u] 1 ^UaJjl t *< Vj-'>ij JL^I 

La L^Jbal ^ij i4_i^^l ^JUb jia‘4 . a i-V"w j-jlaC, LLjI 

^L^JI ‘ iS^^3 La>. • i^j- j j*" i^Lt^ iCjl 

^jVl ^JlA L7^ 4ji l“<a CjVjul 4J 4-i^ i4£.L^j1 

i^j-A (JjV ^Lu:3 ^3)3^3 ^j* ^d a~j^ A CjJlIjljI 

. ^ ^JjL^I <L^L^J| jJL:^ lIjLi_u1jjJI^ ‘*’*j ^‘L‘’it d•. ..Ij ^^1^ 

d«.L^£Lj ^LL^I J V"u til ^Li-w 1^ -wH 4^j Lr^ 

4 X 1^1 ^ ^ “ A 1^L£^ 1 ^ I j- > T' ^1 ^~aj • a1 < 

'A .../i*! O^jJI VI i^L^JI ^ L7^^ 4 . 4^1 CjLaJL^^Li ^LXliVI 

^1 Jl%J_i_uVI )) ^J-A SjLiJUX CJLscXlo-UXd C^4 .jUu 3J • L^La 1 .J_3fc^_i-uI 

tXj^LjfcTu JlxI jlXb 1 IIla JuLji ^ La ^^1 4^1 u.* AJJ .k^LI^ ^^!^LdUtJ1 
.([^Li^l |^^Li^:n^VI J^a-iJl ij\J lL^LuijVI iXL^)) 

^Jj (^JlII j^_ajJl ^U^iJl JaJsLfcj Jl tfrjJLl (J^ J-A 

IJl^ dij ^4 dl l-^\T ^1- i ^A (jVI 4.j_«J^1 4"l J ^ 4 jlgL 

^1 ^ll^l La tfjLXja V'^ ' ■■ ill 1 ^-*—t j't^\ j ■^T V1^ 111 ^1^ ■ 111! 

>0 5jJ^ LiiLub uj-^ L>^ L>^J ^ t 4 'La ill ljub cr^ lUaI 

.«4‘<jili 4 ^^L(^j» J ^Lii^l j-^ 0^3 cjIjj.^1 - 





























UUilt ^ Mj Jt 

^tj t^ji i^“‘^l j3j ^■*- * 4 1 ^LcjVI jJiJbl LsJuljj (IjlSLaj 

uiJLijbl .dJuJL:^ (Jj-^ (1>^ 

^L_i_ui^ (L_iia_il i3jjL-=t_il1 <L^LLnJI j^l_t.e3_^ uj<^ lJ.. 9~^^ ^t ‘ ^ 

^j j "‘ j_^jJl 5j. I 'ir ill ^LlaJi jjl-iiTi-a j n 4 S4^LLiJl ‘ d" ' 
3 j^LlJI ^1_>Jl 4 _£)LIaJI _A ^ U '" ^jJl jJ*C .^.1^1 ^J^i. (4_^.->>Lj 

4-.4-f-^jJl l^jL^ ^ j ^ * L>^J ■ ^d . .l^\ ’.tlj 

^jx. 4 ^_i^Ll!I ^LLaJUa ^l^ji j si ^ ^ ^ jg> <■»* 

t_d i 11> >j LAj^ JJlaj (■ > I < ^ *(J^ «*«i" JUJLj?bJLLI aLL^ 

4-^L^J1 j A -*■"' ^ 4_^. I 1 a ajLo-ua 1 JLj>. ^^1 

4lj_Ld ^1 1^ A 4_^l^JI Cy^ 3 ^VI 

4 laI—>J1 j^Jaj ^jl V ftjJLl Lt^-^ O^—^ i 

^ it. tiu TT 4 4^Ljj_^£L!1 3j- 3JI 4 J m 4i uJl 3jlj..>JI ^^1 t . ..\ \ 

j_3J . Liiaji 4 .j_ 4^^^1 L^l JuscILwiI fjl£Lal (_|^Jl!I p i ^1 4_j1c. 

jj 1 ^ 1 ■ ^~ ^ i^J Vl 

i(Fotovoltaik) 4 ^\j ti 3^^ J3^ 3tl 

I ‘ ~ Q ^ ^ t ^11 1 (H T i I 4 j^. ^ 1—u^L I 4_d LI^J I o I 1^ IJ 

L4^ . ^ L w. 11 I j^ 4uu^ L^\J I 4j I cj t 11 t (o Lil^ L-oiLl 1 i j^ 1 

(Solartherme) 4^...^.-n Sjl j^\ ^ 2 ...."< 11 i^LkJI jj^U-> tjJ,! 

>1 i 4." . ..1 i^Lc, 4 jLa ^ t ^ Aj" J_i_j i<L:K^ (Jj u. < iii'Sr 4 

. Ljajl ^IjjJI 3j^ 3jjLirfaJ1 a^L^JI 
-B 3jL-u:^1 4^1_^jJI 


o' CT ^* ^ t>9 4_1 j^ 


4-dUaJl 


»i—i.jj 


4-xuJu-dJlj L 4 J -4 dJuJ..:^! t 1 l-«,j-IL-<-u ^1 


(J^Jh L>^ SjjLi-aJl 

J>^ ^ 3^1 ^ ^ ‘~j ^Ij L^ ICy.l^ 0 l VI 

^ c 

3^Jl 3 L_ifli_ul»I i A (2)^^ 4 j •%.Ij ^44 . (_«i^l_Ljj^ 1 A 

cjI j 4 t_._^i \ a^L^JI ^ 1 ■._\U>tl 3jjLj3tIlI,l 4^L^JI jjLla^ 

4^L1aJ1 ^ ^ 4 ., .."X 11 ^JLxaI,I 4_)La-l^ I 4^^lj 

- 3jl)Jl.>J1 l-4^Li^V1 JSLJuj l^jLj>JLI (^jlII i 4_^ Lt ^1 




^j.St... ftii CiLibio ^ ijiiilftlj ^ 1^5 


ljub (^1 t. ^ t.rt\ ‘ 1 Ju. I - ^Jj ‘i ^ "Sr 1 jJj 

^ 4“< I n f t La 3juJL;^i t ^ ijILi-u^l ^^La_>Jl ^1 ilLIIjij 

^j^> -iIuJl ^ *“ ' " * ^ ^ ' ^Ji- ^' 3^IulJI ^ *V L»J t 11 V 

i ~ . .. j W 1 ^ ^^3 (JT-^I 3JUJLJ^I i mTLl^VI Jj^-SUJ 


Llaj ^LlaJl 4 _:kL>J1 Julu SjjLaJI SjuJ.^:^! 4 u •^^jj„i^~i 11 
t rtjtK".!i IjlA ^LJajI IjL^ ^ 


.oijju^JlJi J£^ i3^3 d 1^ aLj 4_j^^ 1 L^tl iOitLi «d U> .“ij t \ 

i L^j^Loj V A N i “iH 4 _^LL ^1 LbjL^ a \^ a_A .'‘..".A 

4 _bL^JLj 4 XaLjLJl t~<l .^.ill 4 :((LjJ 9 Ludj» ^3^ (jl ^1 

g Ij^ 11 ^1 ir\ g (j^ U* ^ (I g i^iH 5-jlj->- 4 > i n~^ U 

4_^L^JI J 3 I 3 —g ■ L. J ... I jL-t^ *1 41 ^ g" L 7 ^ i O ,l j i S JiJ \ 

a ijl a^^A—g—tJI c.jj>- 133 .l1jVL_>J 1 a « 1 j\^ *U 

j»JL^ (jt 4jla3l (Ji^ '-r*^J-^ 3 '> t-A^^ 4 _^Ijj-^SL 11 4 _^LLxI 1 *■ ■ JLse^ 

(_^LiJLj3 i 3 Lii* 3 ^l t_^3-u-^.ll (jS > V Sjljju^I CjIj "^3^3 <^"1^1 

5j1jl>- i^_yC 4 I I It~i^ li a^L^Jl (jLj (j 3 ^ 3 “*■*j gVj-A (jl J-*3 • l3^* 

5 j—LtaJll lZjIjLJlII LA3Li^ ^.I^x^JLi 4 .j _3 t 13-^j—fl ^_^l_:t_il 3—gl 3-uA-JiJl 

^gl 3 jj)) 1 -IJW 3 J 3 i^"in ^JlA ^Li 33 ljUfc j^a 14 ^ j > T 1 4_a^Lj_uj 

4^_4lj 3 !. kill ^e_Li^ L ^1 <jJJjL) ^jj,V i^La tagU Jklj 3 , ii tj J ■ ^ t ~ 4 .' “ a 

1 ^'3 '' L 7 ~^- 4_i_uiJjL) ^ ^ ^ 4_a__L_d ^ (31 1 l! i^Zj^L_>iJI I 

CjIj 3 <-f^~!l ^JlA (ji ^Jbj • ^L_t^l ^ ^ g 

3.jii£Lli ^LA 

CjLaLjo^I ajjL.i "til I-j..?>■ 3J3 j^lJL a . ^L-a_d (3,3, >. 1 i- 3 _g ^ I ju& 

r~.rt A ) < nil (j.^ ^3 3 fT, JuLa L4>3J3l:^ a_3 l~L.4>l ij 

Sjjl—fl—*3 (jrLsLLl l,x ^. 1 3 3^ 3 J "iC,l1 '3. J. ,j *? I, g.x a'l 

1 M Ju^ ijLgiJ^I — 3^^ (J 4I - (j^l 333 j^ ^ (j.^.1 4 j ‘*j * ' ' ' 


1 ^ 1 J**. I^^ ^ 1 -^-^ 1 3 . 3 EJ ^ 3 1 ^^ Ji 3 ^^ t~ 33 L-»" \ i**! ... a .~.i a at LsT 1 

I jL^ * Lu-a^[£3 . ^L-uol L^^iJLbA 4 _^Ljl! 1 gl3J^Sf I 3 ^ ulj {3^3-^^^ 

3 jL_uaJL ( 3 -II 1 ^ t 4JU 4 J 1 \ "tU jl t i iiVl L ^3 1 ^ 3 Ltaj^l ®^^ 3 -i tjt *3^ J ‘ 

.4^3^^Vi ^l^jl 








































L^Vl 


t 1 tj-a ur-^ ^ ^ * ii t T 1 i J jJaJ^ * 1 jj I 


JLILo ^ j"w ^Ij^I <1 .... "X11 4_^L^| 4-c.\ j (J~^J t3jujL^ 4,c.i i 

. 4-1 t ^ I i 1^ t^Luij (jVI tjj U~ 3 ju -U>J I 4 _^LLi.^I ^jl^- 3 . L^-Ac 
J^LlA- 4 4.^1.^JI ^j.4 jju^^ ^ i^-v. CxA^jl JlAS 

^""*—^ ^ L>^J ^ J ^ AJ1 5j \j —»J 1 ^ ^ ^,9—^ CH® 4—J—1 4-_B LLaJ 1 


, ^ * ^Ixr ^jy3 JLsJI L 4 l-^Lr-AsI 3j-Al£ (^! *tj>i4 jHi!! 

4_^Li_idi3J1 d" s 3 -w i^jJI d 4 j A t i 3 d 1 Aj 

»jjjj t-"iljifl ^ * 

lIjVI d ijul^i d L^L-iiu (JjL.^ 11jt cjju^Ij 

CjjlA. bp d .^. d .3jju:tAl1 4_^LI^I fSl j 

CjjIjIj - ^J. ^CJI ^L^JI |al -V “ < iiLj 4-u3L^I oIjulJLI ^ ^ 

4 _Is i a 4 AJlA—C. (^jl-li j—d- 13 -^ ^ALAj t 3 -J-A_i-uj jjl (Shell) J-Ai 

d^^Adj j-4-)JJ.1 jLdJul t“. I a id^LjL^I 4jjJLd 3 jL%AI,I 

j ^1 ^ 4^LL^1 jlA^ Cu^LudLd L^^Liiij oVL^e-d < ‘•j^ ca^j^a L^I 

^u^ 1 ^^ » ^L-^kXI I JL^ ' l a 1 .A.'L^f * 1' ^jLjft C^~^l ^ ^ “1 A 


'■' ■ 




3t-j 4 ~i iir I La t I t <1 .4.^ 

2 j I^_i_i_uJ I (J L>JL 1 I jla d j 4 i~ Lbj 


A—LJ. 


^ 11 L^LLL-Aij <A)VL.3c-d 

jV lIjIjVjJlII ^j^ cIjIjLjIa 


1 * 1 ^Ao ■^. 11 d*^ ^"" . u I ^ jj I ^1 A I ^ I . 4-4 J L 3 J I 4 I 

L 3 j 1 —i-u 4 - 1 ^ Ct ilfrI JL^ Cj-»L£^ ^i iU LjuLI II^I 1 a j < <> V t\-~^ j-^ 

jl^ 4-^j_JuJI djub Ll^. ‘ **-j (j^ IjLA (jl *jl j ~< r VI 

AjL^j_JuJI ^j_ja 3 Jl^ 1^ ^LaJI JuJUlII 4 I i n iTL Cj-st—Adl 

(4_1^ Ijla (—uLv ^4_i_i-iASL 1. 1 4 dlm 3jJ^1 1 -S. 1! d^“.A1 

AiVl L^LUL-Aj Lk® i ^1 *1 ^ • ■' " 5ti iC j l^^_j_>J 1 4-5^^ Iu 11 i. ddh'^ 

Jj * ■~‘~ i^jji d .... "X11 iAiIjL^Lb :3-UJlj^I Ail^l Mti II 'dj 

d ^ I Us f* l"-, .,. a\ J J1 t T1 ^La-^I Ah^ ‘ ^•^ " ''‘1 ^“*1 ‘ ^ 

d ^ A d^ y ^\ A^', A \4j_^ jllXI <A)LL1 «11 i d ....ftL dj^ A^I 

I j. t n LZj-Tt-Aat I 4_^^ .^L^l Ah® d . ,.."X11 d dlL.n jl^^jAJ 

tJ^ LA I i.U 1 *)■ Q ^ 1 ' ■■ 1 ■" I ^ I ^ 1 ^ I (^jy^ A) L^ ^ ^ 1 A)^ 4 I 

tlj-A 5j5L_c. .(_^jVl Ah^W (jr^ 4-Ldl£Jl 3jl^^-^>Jl Ah® ^Lij-J^LI (J^Jl^I 





j.ST...All go ^9J^I ^I^S 


<j! ;^l - \ ^LsJI 4 _a^L>J1 cjIjLjlIJ liUL^ (J^ cjjl^ 

^^Li^JLI ' i ^ t . .11 ‘ '^ “■ t ti a ' ' j *T ‘ ' “ ' ‘ ^ ^ ‘ '■ ^ L^jJ jL^ 

JjjJI oVj.i^L^ u£LI I 3 ^ L^J I ^^ 4 j >.^j.j_J I 

IjJ i4^1^ i'^Tl <^l «yU i ^ ■«««■*> ti . »■ ti 

(^3-Lc (Jjlji^l ^JJb 4jj)i UU i^Llcxllj (Jj-^ajc-j-tii 

(JM-^ 4j1jlJ 1 '*■" ■ ■■ <L^Lj^,„g5i[,TI 3j-2Jl ^j L^jj^La. [^! 

tfJ_>.|j SjL>.^ (J^LJuILuj <Jl)l^ I Mill ^JL^ (eLiL>JLl 4-^L^I t"tiC . ■“■ 




A A X" t \ l!LiI^ . .^.tl L a itlC" ^ .. 


IJ Oj^ J JJ-^ ^ 


JlIiJL 


CjISL—J iJI i ajtlSLj j—j-jSLj iu 4_^l_LnJl ^1 (jiJL^IjJLl 

4.^jvLu| ^LLs A«"t ^Ljj.^ J-^Ljl^ 4^qJLI idl 


L-Lst^ jLj jul^^-jJLl ^ja L_yijL4-i J) p * - i S" ^1 a A 

4_j_>.l^| <L^L^ ^ i ^j.x -1 1^1 “ 111 ^ 

^jub ^1 . d ^ICI1 a Us a! 1 .“tiC . f^J^3 d ^jU\<:!L 
C^J tj.j LT^! (j^ 1 JI Ljt^ f.\ t ay 

a I t J1J“.11 4 _^|_LxII ^Ijl%-I-i-uI ^j.x jL_>J1 : jl^I^ aL^^ol ilZjVL>JI 

^JLSKSi-Liu^ a a\ t->n CjLjJL- ua.j_dI 4 _^^^JJIj 

.ajjL^t^l 2^L^J| J Ni A 


MUJf§ JiUif 44^ jritAit jffftJl 

^LL^i tjJ ^^"1 fc^L) jLu^o^VI |_^| 4^1^! aji■ 5"...11 cjlj^i^"i!lj <^iU (j| 
a A J TT 1 ^ ^ aJ-l^ 'y "<U a-^UaJI j.^1 1 ^ a 

i^jIj ^JS \ ^ 'iLi J^! i c.i J tfjiali'iCilj 

4*qJ)Vl (jj^l jLj^I 4.4ivljX LiUjj tj>-qVl 

^^j£i i^j ^r-, ,i,tlj A (J-^ 4_jilS[JLl c 1^1 -^J1 a_L:^ CjjL^j 

^ W * ^Lc. t“- ^ ^ ^ JL^ H^jIojVl ^ ^ ■ ■■ q '>iJ ^^_ijl JlIII )) 

ijL£j .^LkiiJLIj lIjL^: j_uojJ.I ^JlA ^L.uij L^Ull a • ,4_o,ljJ Jjl 

IjL^ aJJLs&IlII a^LloJl jjLo^-a ^ 4- "■. ..Ij a^Ll^li \l gVI 

^juL>lI 1 (J, I '^ll ^iaH ^1 a_. .xij!i 1 a^Li^l i±.tjj_>. 


* j I iili 4 _l>-Lx^ ^^I^JlII 

































i{^j^ 4_j.^Lj_uJ 1 ^IjjJl , d ^ ^ • ti d j ■%. 1 i11 

LoL» * mlj iljk^L^^ ; 4 jl Id" ( n d Lljlj^juajj g^Lud 3 jjL:%_I1I 4^L^JI jjLl^^ 

4_i_jjj-:3tjJ 1 4.13^jJLl frJU ^ ^ |3 " 'J (_^m ^a£.JLll t4j|^l dJub ^ 

.5^ ~i d T1 dJ ^ lJlS^ Jl^ 0-^ u! ^Jjl >^ill 

(3' 'i' ^ J L-^1 (jr^ Ijj t^ir A Jib j_y^^SL>J I -y .Ml" 11 (j 1 (^.d \ CT^ J ^ 

JUJ til iZ^j3 dJjJL.^1 ^ dJL^ (j1 i^yS dlj^ d Oj.L.>Jl 

djjij—Lis ^L-JuJ t, d4j-^ ^ j j t" 11 j '^jjJU tt~< <i aLljjJ 

J^ Ld M ^ A 4 MM . ..\ \ ^ j . .. JC\ t^i d^ -wl J A 

* Ii II —I liuV ^LSLdl 4jJL_i_A ^I j4i 1 < L^0 ' Ijub (j| 

‘ - .U>Sd d ^. ... A All 4^tIaJI J^L^ 4-ilLLaJl 

Jjj d ~i i ^ . Jj-dJl \ j-jb (j^LLaj IjufeLii (jL^ ^ j=^L^ tjl ^j . J_^-SJ1 \jjt 

d11"nI m I jlj c-LIj i^L»Jl t-dJj t(_ycitil *"■'*■ ‘II tJ-^^ Cy^ 

Jj i dj..cJ-l I 4^ 1AI '•I *j^ I' 4C ■ .^. 4 (.^j^ ^ l-4->V LiLIj ' ^ < * U 
1 ~. 11 , ■!.•■% .^ d d j... ^ .^.11 Lineal I 4 >j, Tl ddl L^^ll Ji^ '■*■ < c^L^ 

J^ I ^ J i^L>-uJ OX,l Ul'l t >ilj t4l^ |:kljLJ1 jIAx I n d jIJlII OjJt 

1-^ ‘I' djL^V I ‘ ‘jljJI djuk ojI£J .djLuiJLI 4_>-1^1 L *11.-..! 

^jJl jJjJI (jl 1^1 > J-^ (3^ jajLI:>.l (^jJI JjL:^! ^j.d I ^ 1^1 V" t III JL^ L)^ 

^ 1 I ^ I A (jVl (^j-d ; ^Lj_dl_i-U_d L^ULl ^_J9 dJjL.%lXI 4^L^JI jjLu:^^ 4 . • I" , .. 

I * ' -1 14_j_LdJ^ 4-^Ji I d t— iLl<-uV iLjjLj ^L^jVi JL>-1 (jl£LdLt 


^ « **^1 


I—d ,'i 




.4_ 


■ “ d ^ ^ ' 


^LI^l 


^IJ. 


0-* ^ ^L1=J1^ J. ■*■ t ^1 ^jJLl fdJLj :djl_d_^ JujL_>. ILi 

'I I ^ja I ^ I < " < V J 4 ^1 ^ T1 d Ui A \_i 1 I T1 d JLjft (1>^ * ^j.Aj_4__ifliJ 1 

Jj^ 1^ ■>>■ jjLd—uD (jLJuj jdl_c, J-lL 4_^j-_tllj 4 ~ d_i^ 4 (^jiil ^jjLjj_4>uJl (j| 

4 d ^ d 4 dlt d JLdVl ^_J9 4-^LL3JI ^LtJl 

4 ^ M L1 4_^Li-U3ji ^ - L .4_^I^JL) JjJJlII I ^ -V 1 JuL Lilll Jju>Jl 

Jj w . ... -^ d tid_dlLt W l^IM ^ “i . ..1 "i dVI II i^ylc. >' V _ui 

^ ~ ' ^ ^ '•*■“ II ddlL> \ \ 4 ^ ^1 i A \1 ^ A 4^J ' 1-.AI I ' 

4 J d J^jlj "a d IjjJ ‘ l~ '■• Jji U dJ_A i Y • • • c 1 ■ L"i 11 



...all ^ ililttij 


^JlI (2T'^A^lJL!l '■^j ■ ^^ Cj^J-lu c, i.hiiJfc. j 4^LIaJL} 

Lo t V • 0 • ^Ix. i5^JL3eI 1I 4_^L^J1 jjL*-a-a ^jl ^j-SL^I 

Q\jLi J^Loj-l-uJi ljub jL^t Oj-A ^ * 

I^^JL-i_jJcaJ 1 jLtJlj i_La.aJjl jl > “ ir VI 

.T*Y' ^Ix 

4-l^IjJlj ^yA <LjiSJLl 4.M oii-«3^ 4-^Lj ij^ 

^\ (Longterm Integration Research Team, LTI) Jj^IaJi j_oVl J^LSjUl 

(jL^ Ijj La a^ljjJI i>jLjb JIJ-i-oJI o^J .4^1^ 3 jjjl^ 

4_>iljJLI 4^L^JI cjLu.^ ^^~\ a -^tt tt d^LLaJI IjLzLuI 

(J^Li- 4^LLaJl ‘ .tUil iSjuLiJl 4-jjl CjUl^LaVlj 

tcLuiljjJl aJJb CxjI£j .^jL^I JjII ^m ^La djjL^Hll ^l^JI jjL^a 
4-^L^JI ^ A ^|jLiu_i_u1 ^1 a.**- J jji CiLl^^j jl^ (\ WA ^^Lc ^jlaJLI 

^jja Laa-jJj-l£a ■ S~ , ..U A t. JJ>~ill ill 

t^itl CjLa^^j^I t^Liill (^.rujl Cf-'v-j^i 4_u IjjJI oiL^j . Ijuil 

4_^jji^V1 j^IjlLJI ^J_dL.sbj IJ **"jj *“ 4^1^JL jjj-^L ^J1 

I «<^~ll 3 Ln.l_ 4 .uJLl 4.3L^J1 i^j-^ —I^"I1 4 y * 0 * ^Lc. n^jL^ 

^Ij jLc <Zj\ t I ll lLU j 4 Lu^l 3'jjLd ijj 4t 4 4 11 ■:r- 4 


. ) W * ti-j—ul Lgj ijjLn_n SjULI A * u ^ i ... i t 

4L^lJLl .".1 1 I j^ nL^VI ljub 4 4 ) nl '>hll CujL^^ 

. jLa.nijJI CjL fc^^Lj.j I iiJ 1 nJLA (Jj ^<.M~I (_7^LLI C4-Tr i4 

j-%-) L^ljLi'h. iJjI_Lj Jl3 OjL^ ^^luuU nJu^ ^jt i IjlSLaj 

J < C7^ L^Lb “"*1 j‘j • ■■■ * II ^IL\ 


t^L^I 3^Jt 4au.4t.4ftuuj>ll 3jl^^_>JI 4_,iuuilSJLl 43 LLl!I ^1 4,.c.,i,4i ilL 
jLix.^ j^^LuJI \jjb 4.^LiJ 3 CxiLuuijl 3j_^Vl 

• 1' ^ * 1 a I^ I 1 1 a A 1 ^ l>tV"l4 4.i 

Y * * * L7^ (^iil'» a 1 ^ rtK 4 fr 1^ I ->11 4-L^ ^.V 31 1 11 ^ 

Jojl^^-ili L-nilJ-jAj p' *"■ ‘ ^ Lr^ <^LLxlL) Jj|^^.lJl)) CjLjl^Lal 
Nachhaltige Energieversorgung unter den) ((3l^-4_uVl 4.uuiljiuj ^>^1 

4Bedingungen der Globalisierung und der Liberalisierung) 


L,4L-<- 
























5ji V'T “i a ^L^il l^UL? Jj ^ 4 i>i‘i t"»l'v-j^~ ^ ^ C.r^ l£J^ 'J 

<b| j-jj-.S_lJl 1JLA 4 j 0 ^1 (j-ft^ tj^j-j>.l JJ—«l c^L^ Lt^L? .4-jm (^yS ^L-4 
dJJLac^ jjl A i^ya ^L^JI j.^>*!I i~<!l (jl Lr^ i i * ti'yj 

4_j_1jlX| ... . ..jl t L^jL-iiiJ (JjLjab^ i.1jLc.j-u3jJL1 < a 1 a JL^ 

. l^LLl ^LLaJI 4^1 j Mi l 

jl£i Ijj Lo (^IjlJI *j>5fc^ j^ (jiLSjJl ^jlS Ijjj 

(jVl JJJ^ jLl^ 1 <i/a SjjL^eJlJll cL^LUI jjLa^^ ^LdJuVI 

^LLaJt i^yLc. Jj) 1 ^ '>JIj 4 rt it "U ^jjl tnll (Jj3-4J u^j -1 Ll^ I j| La 

(J!Lq li^I^ Lj La^j liUI^ 5^. a 


^1 (Jatll ^j ~■ '■ ^LLJI 4 _uiL^ ajjt 

j^JU Jju^l f^^-A.uja\ lIII jj IjlA 4_BLu9yLjj t J^a-tij ^JUJj^ Lt^j^ j\^ ^ 

\\ aVI L^ULl ^l£La yjj^ju cIjI ^ ^Ju^ (^jj " t H I j| La 

ji 4^1 MI^U t ■ ■ --L a i\,K [ tl < a ^:^|j_lj ‘‘‘ L^l jl ^_^LftJI 

JLJkJ CjL_iIL 1 LLtI ^Jl^ jJt Ja^^LLIj * 4—c. I i 11 (2 tu_]oj.J(J 

I a " i I u 4ji,a.aJl (J^L^l (J^ .ttIiJ t Zi j —^I ^ <4. jLx iXI 

.lIjL^jwjjJI ^JlA 


uiui 4^*iii iBiA^t Qbu;*! 

^ tV a ^ ^ ^ ^ f j!L^!j i4aLLJ1 ((jL^j 1» 3^SLd c^jI^ 

. jiLa 4 j r.i \ i^aJi JjJlII ("mi" i H jiA 

(. a I itC. i^jjA ^LLJi (J^J 

4_I_uiJJL ^ a a 1 L tl ^1 IjlA ( h.tln] .jLajjVIj L- 

^'!^JLjl 4.dLl5fcJi I --.\ i ^ lh ^ 1 L>i.^ 1 I (^L^LLau^i 4.0^1^ 

»^l_LaJI ijLiiij «4 j..q_4J(jJ 1» Cjlj ii"!! Lfl^L>.j ' JjO^^ jL»-i-«! 

^ L ... t< ^ \ c ^ L (3-^-La_Lj 0-)L_^ Cjlj I i~ 

L*,UMjl ^jVl L^Llju .<(^LLJt \1 i^“aVI cjLa^^^Lu^)) 

^ ** J ‘^il9La_j>Jl 4 j r 1 jJi oL^j—>JL CjLa^jjIm nfcTI aJJt 
^1 (_yLi. j M.'t (Amory Lovins) ^j..;4^ ij[£ 4_jSj^V| a,i tt"!! oLV^I 
' *■ j '"■ (.^3 ' L!I ^L-Jiij 4 jIaj^ 1 ij tji lLII jui 




iJaaIauaJI CiLihlfl go ijAlnIj ^aj 6£lUL 


1 ^. .■ > frLj^i^SLII ‘ ~ *~' 1 ^ I I ■^_A f \ 1A ^ t i 1 <liS[J • a I 

3^^_a lZjLa^‘ . j.tl ^jlA jjLj < II ^ ^1 oTimJ 11 Vi 

^-^iJJLl 4J^iL3h ^ ^ t.iJJjj "NcgQWtltt'' |^1U> A Ciljfcj 

"Megawatt" ^11^ x <L^Li^i eiJ^ ^ ~i ml jj-* jlj>J1 4_j_a1jJI 

4-la^M llUj (_yJI "Negawatt" ^ 1U o .^LlaJI ^ju»JLw*il 

. Ljbji.^^ ;^l i I »' (jr^' 

(jXi ^j-1 Vj 11 CjI 11 ^Jl :j-4 frljuJl 1 a 

aJJt ^ "l I III (^_y£. fj —1 V "ill JjL 3 (jlj *4 A J^C. I ^ ^ "< I 111 

^ a\ 11 d . >k ~ Tl 1^ .' T O^ Oj^ Cj^ jIojlJI oLj 4^Ji 

.^LL^I ^ d j ‘TJ 

i^ULI (■ i_i!L-ml A IU^ n 1^1 ill (jL^ * 1 11 11 j^iJLI 

\ ^VV |»L-C- JL_lij (H4_SLlaJI jjj TT "ill CjLajj^I j._i III)) j^L-us (j-a Jjl 
LT^ ^^I^LjlII aI_^.j->iJ1 •4.^LL^1 4JjJljQ 4_U_|JI ^jg * ^ ^“J ■ -1“ 

^L^iL) aJ^LaJI ^Lij.^SL!l c-LlJ oJsjLlII 4^^^.:>JI jLl^-iI jl^jlII ljub 

Jju^l <"| Ml til 3 juJl^ *'"‘i ^ J < rt >J t4^jjjl 

a Aj I St! J- _i^ .^~ 11 i^Lo^l f.\^ 1 aVJj^ ^1j ^ ^ ^ . 4_^l^J1 ^jl Mil 

(^jLo^-j-dVl ^ ^ ^1 ^ J Ct "! 1 a a! L-^it l~A *j ■ “ * 

.4^l^jl t-^1\L^~ LcL^jI .>»!l i ^ji ^**« « V ^ * t ^ [Sj"' * ^ 




^ iZj- 




JLjI 


■>JL(^a<Li 


a ^ t«.^Tlj a J > JukLjL>a ijaLj^i *l>^^ .i">l 'j ■■■^1 

.3jljJl>JI olj^ia^*i.ll ^L^JI (jjJ.uij a .^“^t 1 
(jLS t ^ ^ ^Lc. ((^UaJI^ 4ji J illj ^LxaJJ jLjjjj-a , L^ a an 4 jL*1jLj 

^3 Lr^ *(Ernst-UIrich Weizsacker) Cujuuj\ jLl^ai^l 

4 jo 4 _ajL^I 4^!>LftJi j ^ • nj i j ^. ..j a (3^ *nJ"**J ^tl 

4 J 'wlj jtj-Lt (j-A O^L^jJLlj >4 2 '^Lj 4_^l^J1 ,j_a 

(j-4-d . LajIjJuI L^^LIjI Jula 4dlJ->JH ^l i^jJLj 4 ^>1>X' 

a a 1~ 11 lZjL^^iL-ilJI ji Te-i ..".^ .>>"1 3 JljJl^>J 1 g-jl—iJjlj CjLxloaJLl 

jL-difl i LL^ . a at l">tl^ a *^1 J .11 t*tV ... 1 ^ ^ “ ‘"' Cf^ 4 _aj 1 — 


Cjljfc^^Jji. n I ti 4,^1 i i^t 4 ij ."lU 


ijVl jjI 


CjL-l^jJLI aJL^ cIa 


1^ I 




































‘ * _ l". A .li Ju^ ‘ ^ V1 cL)^ **■ ‘ 1^ lZj^ ’ ■■ 1^^ cZi^^ ^ (3^ ^ I' I ji < j i. A 

CjLtia-^ J^v (ji^- t'ltf f>t? jl^ (Friedrich Schmidt-Bieek) 

1 • ^ (( ^ < t»1 1 11 a^1 1 lit, 1 ^ A 1 i! 1)) 1 ^ ^^ A 

j-La 4 1 1 < II i d.'.*""^ L 7 ^^ 4 dl jlj-u;3^l JLJJL^O ^11^* i ii ILj 
LkjLi4 4_:stji (J-L<3^ 1 _ ;jL^ 4jljtj! (J^i->. 0^3 ’ UjlSjLil 

^ ^ \ “ jJ^Ljuu ^jLjlaJLsVI LrtM ^"i . ..1 >■ (jI^LqVLj (jl 

( i ^LJlj ((jJl^Vl)) J-^mi 4 i u d 1 J3j^ ‘tl>^J * 

^ji J-dL_»JLl IIla ^ L^i i.iii j-Jl^! Iju 4j^ LdJj^j 

i^_^_j_i_uJLI ^AjjI i /I .^ (Tl ^ aI Ls tl i_l!^ ^ ~ I III (jLSLttVLj 

a 1 ^ISLaVL) (jl J J:t * ".* dlji“iIM A t at ^ .^.j •!! 

Lc.i St 1 t <L\'w^.klIj . ^LL^I I "... t 1 ^ I A ,^'i x aj AI 

oLc.il^Sll (4.jL^L^dl 4_c.l iinli t^^kilil 

a a t L-^ 11 I * ^~i. ■■ 1 i*‘. I 

4j^j^^pLI 1 i^ll 4-i^LL^i jl irf^‘'i4^>U ^ j 1 ^ Ti ^l^LaVi ^ 

4Jaj^lj cLaiSlj ^IIjI (±xjjlIIj ‘ ...W i^LLall 

* j^J" (.^ a ^ 1 4 . " . ..H 4 _^LL^| ^^iiij ^ « ij 1 .~i»^ 4—^Lj^ 

J.4.<-a ij£. JLjJS* ‘ “ ^ JUj^ L>^ t4-^ljj 

■i^V*ij ^1 ^jit (^jl^VLb jl_i*iIL j tpLj^i^SLlI 

j3i J ‘ “ (_ 7 ^ '^tlt t LiliJj SJ1^ ■>■ l! .Vjiil,| ^1| i ^"1 mVI 

tl 4jj^jJ,l JjaljLa 3jlj.^d1 ajJt LiiiJj t La^ jLa^l 

t .^^"i 3jlj-^L) ij" iVI ^1 ^Jt 4_^l£. (—d^'L^ V jjl iLjusjI 

jJ^I ^1 14aj)t i^ ^cia£.lj 1. Vja«~t j^^l-sJLl aJufe 

^J.ami 4Jjb a.j_.‘;.Ll]l (J-aa (j^ iL^xjuu (J.aJJI 1^4^ ^^^.alLx!.! aJut (^^3 

* ' ^^ l 3^ LuJb I 

jjft ^ t i f t-jj- 11 lIjIjL^ tJlj “-ti ^ j ^ -^1 ^Ud i Llib 

(J_Sj .4_j^^l J_al_*JLl 41^ aL ^ SK I 5jl^^-.>Jlj H JjJlJI 

Jl>>Lj (J a*j t(motor) Ldj-rc-^ ajLaJLil jl jl jJI (jt Ly^ ^ 

(^^-3 4 ^.it,I fj—^u-uj ' i j jt^ i^jLauJLI 4_^L1^1 jjLu3^ 

Laj frij) i u al—^1 V < n*t i1 jlj “IT lLIj- jk XI J^^a 



CiIaUiSA VT^ 4kAttkJlj Jxl^ 


^I^-joI! ^LaJI lIjI^ I lit L>^ LiJJIi L^J-“ 

^>Jli if^l IjL^J ^ ^ ‘ ^ ' iS^ ‘ “ *■" ^ * Ljft^^jLJ ^jyliJ 1 ^ t‘%^1 I .ill 

5jlj-^JI i" t tiij jl ^T1 , L j 1^ (^u '-^j iSj-^ t“i t u,jT L^l 

. 4_ijI jllI^ ‘ ■ ■■ 4j.Jiil_lJ1 

tUL^ ^Ul (_^ Ti ^LlaJl Juj_p ^LiS 4jkjJ C-i.a->. iL^LLl 

^ i-o-f^ CjLj^JLa-u^ ^1 4^jJl1I &jjt (jt Ij.^ ^]jSLa.ll 

«l!L9jljJ *1 (JjoLjljq 4Ji_iiLiJl 5jlj..>Jl Cy^ j“m }^ jJ^Ljlj-j-uIj 
J^Li. jj-o jl j"i 11 JlJ^J 1 t I l^ ^"i Trj ljUfc ^j^ Vj iCjIjI 4 >Tlj JjLUl 

. 5^^jJu-o CjIjuw 

(jlSLa^Lj i^jJbljJI LLo^ 4 >.L_!1LI j_iSL^ 1 i^jja 1 aM il 

tLi_)Ui 1 ^^"i 17i (_5-jJl t4_uLij-^£LJl 5j.2J 1 ^ ^ i ' 

(_yjJl SjIj_j>JIj frjJll j^<i~ii j 4j>JLi-a^ 5^ j i 1^ ci-Jj-^SLU lZj1jJj_« 

L^ j ' C^l Lj_>-I ^ ^ ‘**- • ■ ■ < 

^ al U n ^ “ U 1 jla (jl L 4 JJ (TWh) 4uc.\ _i_u/l^1j jLji-o V * * ^j_ja 

f^Si '^Tu 1 jLu^-Ld^l ^1 1 A.J.J-ULwj^I 

j.^j^ ^LLoJI ‘' '■' ^1 .^~aV1 \jjb '' i jJ i4^juJ1 

. lJlII 1 ' ' ^ i.La-alII (j_a jJjJ V * 

ij-^ V ^JL^J i LLjI^LaIj (jl^ aJJb LLaJl^I 

j_yl^ ,_^L_jl! 1 ^Llj^l ^^_ya ^ULl jl>.I_5 jI i^~a1 

ijja 4jLJ.I T' ^^jji cjj—flj L>s ^1 ‘Lj^j^I uia-illl <LjULI \ * 

. LuUll */M 1 

Ij^ iSj) ^ ‘^J (jr^^ tiljL^JI Cj1jJ-SJ1 -—SjjlIJI I i i*\, < JJ 

jij1jJ_^I t.,t*.,>-i.ij ijr^^ SjI^^->JLj ^SIJI jL^l 

jlj o^ji^ ^tilL-A L^Ul : I i^iji ^LjJI (Jlill J^Li- 
(Jj-^ (J^ j i5 ^ I LLa .^jLiLjLc 3ju>*1j 4ijLt I 5 Jl->.1j 
j_i^ (jr-J^>-4^ (jr^ 5^ j tin 4 _^Ijj_4£ 5jlJj-xj Jj^LlI ajJb 

^_Lu 4 _iJL4.j>-| 4^11^ i il ^ Jl^ LxSJ ((kW) lLsI^ j1_|^ 0 gj ~ J ^ 
t^jLj-iijj jl jl^ Gigawatt ^ • * JjLju Lo j' lLsI^ \ * * 

. l^ULl f. Ljj11 JjaljLA LbjJjj ^LLnJI ^LL^I ajjt 
























^11^1 J^Ljlx d ,'^\•". . ..VI 4 -lA^ ij^—^ ^ 

ljuk LiUj ol~^ (,J^L.lJLl ^JL^ i^j£L ^ * T1 ^L>> 

J J^ jJ-oL*_d frLlj |iijJ ^jl ^ * 'll! 

JlJ^ iJM^ (j-o ijl Lr^ L^JJ^I "i 'Sri (_yiJl iaLLaJlj 


Ulklb 


I JjUt M§> 


jjX. «L^L1 x11 * (3 " ' ^ ,>* j I 4 j III M oljLq-Jtjl (Jl '» d (jr^J 

^Ij^ _t-LL^ ^ L7~^ ^ jJc^l_J—^ J n ‘ J CjLj 1 

lLI^ ^ ~ »1 ^_^j lIjj( (JjLm 4,j0i V V "< mU dJUJ-^l 4 j ^ 1^*1! I 

i^UVl JL^>J1 4 j ir Loj ^jL.d_A 4_4 j hr d 'ci[ l^TI 

i4.j_^jl^J1 ^IjJl^JI L^ t- aLi-u j rt4 .^_^lj-^l 

L7^ ^ ^ ■« ‘ tX * ^ I 1^ i, ^ ^ t-v T I ^ ^ * (1)^ ^ ^ ^ ^ 

t n i>>t . Lbcsut j-^r^ ^LLaJI ijJ^ ^"i i nl 4^JuJI I 

L£L4 i^jji c. 1 -i. I i L^L^. *L^ 1 ^ “ ,..t \ 4_^jjJLI ^j ^ ^) o^ ^ 

cL^LLaJI ^1 Lliij ^^11 iu"i Cl I II dl jL^ iCjL^^’LiiJLj ^L^Julj 

LiJ Lub 1 4 j >> Lj ^j.x . 4_4_) J-dJ I 5 VI I g ^ 1 ^ ~i I 111 0-1L^ (.7^ ^ 

(3j-^ ^_j_j^l (JjLlII 4-d, \ V" < II t i 4 _^Ljj-^SJ1 Cj ^^')!\ JJUL^ if^ I n^r 

(Lub .j-^ii£Lj ,3^Li_uJI 4 j 1 c. L^jl t"! 4 jjlaJI 

11 ju^ j * ^ ^ ‘ ‘“«* j-^IjJI jt ^ ^^ 1 ^ ‘ ^ i 1 d V11 

(_yjj (4^L^JJ1 4_Lua.>JLl *(^^1 ixJLitjjjiJLI JJl^ -^^3^ oi^ 

3^-^—:w VI (_j I i 4. ;!■.< <1 V t (Jj l—lX I 4^.1^ "1 III11 4_J 1—4-:^ VI 4_^ \ 11 ^l—d_ij I 

o^-iiti *i* 1 1 jlJ} (Stand-by) 4Jaj>J (J,4..* 11 3,v,,«—"i.■».i.i..lI 4 -_±jLj- tl 

^4-^l-_L^it 4 £LL^I!lu-u_LI 'd^^' diAjb ^LJi^uV (1)^-^ ^^^ i Lj lj^) -<-u I^L-JLjjI 

‘ ' ‘ “ ^ ^ I ^ ^ * * “ I ^1 ^ 0^ 4 ‘ ‘" * ^ ^ ^ ^ I-* I ^ i jl-4 

. i A ^ ^ t 3^ ^'^Vl dJUb I n" L^ULl tOl^i 1 d"iH 4jj-^ L 4 

4Jt.fl^^ILd O-iL^ ul^ Lr~^ 4^LLaJl t..." 4 .^Lj^-^£L! 1 5^^ "KVI ^ ir. I 

^j^L,4* 4 I ^ d 4t UJI J.4^9e_4 JjLjkJ d^LLd t^J.4 *11 ^jX. 

Aj.^ iC J^Ljua 



iJiBlnmll CililhTn fo ijAUlj uXc'^UJU i^l^S 


... 11 ^LLaJI oJj ^1j_>> i V"i injj 

c2jL4L4.^I 5 1 ^ I <i‘il I ^ ) <a ^LLI 4 i n i JjLlII 

i^L^l iy\ V I n“^ JjL-»H 4 »^JLj 1V " 111*^1 ^1£L! 4 I juiTLjj .^LLaXlj 

jLi^~4MJ Sj.^ i_^ cjLjl£La| ^ ir 4 Jujl^JI Lj-ik jJ^-i-SLiJI n 

(^j j1 jjljJt-^eJJ JI^)-*JI t,,,fai.^„a."ij \ 4.J 'wLj .4-5LlaJI 

, 4_i_lSLi-iJ 1 CjIjLqjlJI^ (JjLiJLl JLsei-a 4_SLLaJl i-*-lM . - \ ^L^jl 
klb^-TcXa jl id- 1 " 4 I (jl 4j tJL^I ljuk f 4 Uj I ilj Cj 1 ft j ajJ ^jl 

t ,^ ^"1 1 .^Vl lj_A j_^Lj.^ jLj.t^ft^j .4-^113^1 

^JLA . JL_>.I^I ^jJLl ~ n'' ^ ‘ I d ^ .^11 ■ U A Ml (JliljJiJ JJlC 

11 . . 1 ^ I 1 I ^ I < ■■ d A 1^. j I I A 4j^ 1 it 4 jj 1 I d ‘ d I ji T I 

• d 11^ ... 3 ^ ^ * 1-1^ Ml 11 Jj ^ ^ lS ^ 


pLLi p“'*- > 4^lj| cjLft^Iju llILl^ t ^ ^A1 Ju^j 


dJL^ ^^y.i^—t.uZ^ * ^ ^ IjL^ 4 _jJSLcuJI dJL>>^l 4 *1 '4JU 4 _:wL_>J| t "ij Vl 

^jVl 1 ^ ~i i j (^\ ij _ftV! i^jLj (_y^J iWSVO : ljL_LtfLj_>-l l1i 1 ft j It ~tTI 

I d. L.uill 1 iOjjL^ Jl 3 f"11 ^ J1 • ~11 ojI^ 1 ^ ^Ai 3jjLuaJI 

d I ... Ml I . t>3 »tl ^ ^ l5j? m M 1 ■ ..Vl Jkj^ Vf ' d *i ft i" M 

'^3 4^ ^ \^0 ^L^ ^JUlII I * J ‘^ 

(Jjl ojL£j .^j-L 1 j-iLI (_yJJ d ....Ml4 lj-3J ^ T ^1 ) • La ^jlj-jj 

L^JLi^L JL^ '‘J •'^ Ljj.3^)) I ^ 4^ 4 . d J ~.^vl 4-ft^£L>> 


jill^l ^_y^ U-d^ (_^ d ii JI I iiTT " II ^jl VJ 1 4 ft J all aJLA j^^a 'y y 

J \1 1 ^ A ^-jj^ ^LljUJ,! 4-^LLaJI lLI^L^Iu-uL ^j^£u-3cj ■.. -al jJt d ^ J 3TI aJLA ^jl lt^ 

d dl U> tl ^ n " A. ~ Jlju ^ d J SH IjUb ^ '* . I,, L n ,3 d 3 -w t 

djLikJiJl jl (»j;:>-Lu 9 L1 (jr^ i lmL.l.ft . 4.i.<„i,t.,ft.A.!I j^Lucadl 4_^QII 

^1 d I. jj M1 1 ^ dj 4 >4 III ^ fj aj ^ If l^^Ld ^ li ti ft I Jl3 

^^.aj (^1 ^1 I J—L*^ d J -%■ J1 n Jj1jJl_>JI J^_9lI 4^J{^—^^-^IjLjJl ■! •V ~ J 


. 4^fauAt^l 43 LLJI 


JjJll 4 V 4 W l 


J1 i jJ ^ 11 ;^3—^ i-u-i, I L^ ^ ^ft-jJo-iJ 1 J J L “ 11 p LIj^ 

Ol^ V ^! 1 i^jja I * 1 4 S\ t ^ lZjIjI ft c J ^1-^ (jl£LftVlj 

A 1 3t I 1 J '^jtj 11 aJL^ (t4-fc.^Lllj .^LlJI c3^ tl^aill 










































.Ij Jj V ; jiKJL VI ^LlJI ^,.; ■■■" V ^li^Ji 

^ ^ •“... ^ L^i L7^ xiU (jr^ 5 ..>■> ~ A 

' 'V^ •^J^JLI LT^! ^ .-^ jH > . A «tl cTjI^^JII V t ^1 1^“| nil V jjj —t II A 

^ 1 J_jJ c^jIj >. ^4.^^ jl ua -i ^ (j^ —aVLJs ((Jl—>Jl OjI ^ 

,^^1 tj-^mi ( 3 ^J SjuJuk frLf>-i CjIjLojlIIj <yll 41 jqL$ l 1 jL£.j a '» a 

4jijj^ C 7 ~^ t^LI^ ^*i<ii<il (j-’Q-iiaj 

(j! i^Lll 3jjL^%dlli 4_^LL3Ji cfH^* < 11*1 iu a tl— ajL^ 

cli-i-iLjal L^jI ji .j jjl A 4_^LjJLI 4-^LLdJ ^ d ~ '' 

s^ I j"" iOljLj 4 _*J 1 j ^Cl 1 ^X 1 ^jla i L^V i-iUjj 4_^LLaJLi 

i^jji . L^dl 4j 4^11 jl. v3 >0 jl i 5 a_i 5ji t ■>‘ili «L^LLdl jJ^ 

4 ‘ ^ • 11 f 1 T 1 ■ ' *■ ^^ili i I cLll^l .4 4 11 ^ < u H fc .1 A CZ i.'>'. iJa I ^ ^ 1 

, ^LflLIaJLj 

iVj^ 4 j 'wjI 11 (J^’-c. (ji■ iMij 5jjL-i^JI 4^1 jV 1 citL-4-jljLJl!1 (jj 

SjjJ '^Tl 4 j i'tVi (jr^ ‘ t i <J * -0 IjL^ ^Lldl 4 ^ 4 Ju L^g Z ■ Vl 
JLiill J j ■ “■ 4 .<AJj_^l 4 _u iVi ^ j tl ‘^^ ^ 

u^^JlJI .^"i CjLLu ^dLub 4 j j, i a 4_^Vl (Jd_>ij * n i 

1JLA ^1 . ^^JLI Lt^I 4 ‘ ‘* L^l ^ lZj 1 j 4^ 1 4_ij9jL^I 

^ j > *vi ^_y^ 3 ^ '*• ~11 ‘^" ■ ‘V' cr^ w)jj '" ^ ^_yJ' 3 ^ j t-d^ ^“< itjVi 

. u^jLjLdLI 4 ^ iCz!i L-tljiCiiVl i^jL^t ( 3 ^J 3juduJ,1 

ij\ ^J^JIjJu 31 f. j-oJJ 3^5 L^^LLajlj ^LlII j^ UiU (_yij 

^1 4 ....;U I cjI^^ 0 ^1 4^ju]l 4i^i^^m ^LLdl Ld^^~iiil 

jl^ (LLa 34 • 3j^i-^ 4jiS" cjldlSLiZjl i^t Juu ^ ..U...j~iH 

jLualLdI Jiill 4.^Vl JL%-^ L 7 ~^^ 1 JL^I IJ-A 

LltV ^ ~. 31 j_A I JlA fj it .J, J, L 4< ~ ... M 4_^LLdl 

jl i^Ldl ^ jLlrt4 I .■\ V I if til iiTl (jja L^ULl 

^^LtJi ^IIjVI 3-0 4jUL 1 T 4_iJo£LJI ^jla cJ^j^ U5f^ ^ ^ 

Ld .>UtfiH 3^8 LdU! cd^ ml 3 ^ ^U1 V* JjLtJj tJj^^JLdl 3-0 

4“i 1 1 H c^Udl c,i jTL>-ul 3 j l>4 Ijla 34 

.. l^ ^ i 11 3 ^ LoIj 4 j iC... tl cj i jLqaJ 1 ^ (JjLlll 



iJiBljuajJI C>littoo ^ i^ic ikSlUb 


tjV LiJJjj ‘Cr^L 




Ufi Cjlj >1_iljVl ^JlA 4jl 


<L13 JlIiJ I O i «LLs" A j 4,^ i j " i ^ 4,4^ LBJ1 4^Jj V1 

Ld <«»■ ,t-k...J-.11 ^ . jjim 1 fl*i i.n XI 4iljJLaJl 

^4^-d^^JiJl cZjL^Lo-^ (jl ljulb LT^l cJluD 1 i 4 J fSLL.yJ 1 <L J mVI L>^ ^LXI ( j ^ V , 0 

Vj (^jLpA.lj ^TiXl 4_^jLl]t u^^JLl4jLj 4..a^UNjl 

lll^La. (j\^ ^ ^ "T1 4 J 5 L 4 XI 4_jj.dJiJI *Xi _^i?t.i,ILj oVL>Ji 

-aj-" ^1 ^Jt iL^L^ JkjLk-kJl ^LxdkkaJlj p j ~ ^' tJ-Lt-a 

5 aI b> n [ ■ - I ■ I (L^L>. 4_ajL^ 1 ^ j'X...u «qIjVI ^^ ^ 

(jl (j^ • L-oLc (J-ujjl 4 _j 1^ pjj ^ t JL*-3 j (Jmj ol a j-»-) 

jl ^14 CjUJ^ jljLual (j-a 4 jlg^tj y- t^J I (jLSLq^Lj 

.^m y MM\ i JMa- ^ 

MtMlf 44 ^ 

jLjl^I 4^jl i". j^ \ •* i~il kT 1 t-k^ tl 4^ J-a a a ^ \ i .^tl (jiuL^ 

t ^ 1 1 dial \j ^ -fc. 1 1 p I a 1 1 1 I A J I - t vi A . I I I I a I . ..! | ^ A . t-k ji 11 1 

t4_ilUaJI t ^jTl*C“ 1 -^W 1j_A j_3^ > 4_jJLaJiji ~*'bk"11 ^_,X£. 3j^Xx.j .4_^LIa]i 

d a ["i ^ A i _l^L-uI J ^ i-il ^ t bkA jJj.AJ ' .>..•* (jj^j_i.ia..>JI 4.^J LT^ 

Oalj ltX^ LXLLaj I ^~, ■ ■■. A :4_^LI^1 LtX^ (Jj-t^->Ji 

•Xa.^l^ p Tf all Vju jljitil pi, vV~uul (_^X^ <£.i Iw^ll 

(_y^ ‘ ^ ^' LT^l ^ ^ 4_ilJu 4__£L^JI (Jl i^jl (j^l -J^ jj) l-k“t^ IjlA 

^ aJL^ CjjL^j . ^ j'**- ^ 1 ^ * *3j~^ (J.4Ja_Sl j-^ ^ (J^^— 

^L^jl -^lilLLsJI (jJM-^.j_<-ul ^ j 1 ^ jLua-ILdlj 4"4.a I i ki" Jl^ dJuJU^I 

LilM^~',iil (JjkJta ^:x1^ t4..j^m LaliL (jrt„.fa.i.i-.a-^I j,a.JL*-i.JL 1 ^LxJI 

^L>J1 1 ^"^" ^ujoj (jl 1-U V 4 XLj 1 < ^^3 . jl^a"mjLj ^Li:iJI 

^ ‘ ^ ‘ 11 j t 11 ^ d ^ lA I IXI ***'11 ^ ‘ ■■ 11 ^ X i 4 j Ji i ^ I aWI 

jl Jtjj Lijl^ ‘da I ^ pju il^LXl (J_a-^c^ (j^ ^LUl cii^ ^"1 I uLj 

4_laS 1II ^a-tlu (Jj -< . ■ ■■■^ A j 4 III (JjLJL^ cr^ ijl Lr^i d^jjj 

Itij ...I LjL>.1^ ‘ jibk t^l jjXb-lXl (_^ ' d J H aJJt * ~ ^ 1 ^ i a d i LuajI dK \ jg“. . ..11 

• jjJailll I -1 A j. < ^ A ^LjjI (JjjL^jl C-il^^-LuJI (_^ 


























^lAC 6kJ^J 


J< 

• L^m <^Hr*> tl tJj ^ ^JufcW ^jJl 4 ^ ^ ^ ^^L? t^^’i.ml I 

* * 9 

till o\3 ^"' ^** O* Lla-Mj 

:'/T* ij ^iia * ^ait^n 


— ——, 
4jum1T1 ^liiSLJlij.^ Jj _ 1 A 

^_dJ (Jj-It. -0 

4^)d^j 

.<IM j -, ,..v a-aiuti 

5il ^LlJI 


^*V. 4^UaJI; 
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Y' • * 


Cjljl£LaLj ^ ill ij ^ ^Lla.^1 IJLA ^t 4_Lifl i.~i V (^JlII Vj 

4 .^ 1 jJlJ| 4^1 izAjL^j^ L^ ' ....-*■ g i4-^L^JI lII^'L-^.j-i-uI 
^ikLaJLfcVl V 4^1 j lioH (Jl^^ V 4.;^^jjiShU 1 4jt.4L:^1 4 ->qJl2J.1 

*"' a 1 ^ ~ . ..1 .4_^1J0 i^_ya ^ I j L^ljULja 'd" ‘ “* ^ (-JjJiaJLl 

i 4.^‘^^j)i^"i! 1 lIiIjISujVI cLijuxl 4 _j_uiL^4jlII 4^Lj^^-^SLI 1 cjL^^^^jJLI 4_^LLi^Jl 
t,Urt ^ ^J^t*t ^11 4^1^J1 ‘ 5 " ■ 

'*' ti i^ji ijjL^ (^^£.1 ii^n ^1 Ijla ^1 cJuiol .^ULI V* 

- Aj- t~ • A \ dV^ l'iJI ^LLJI t *1M ^**1 ■ ..I 

^ U q VI ^ fl j flJ l \ a ■.. a d L-t II ^. .A ^^ S/l ' * ^ ~ ■ :d_^L^JI l-lI M ^ ~.. - 1 4^Lij^ (>k) 

«^VLj I . . .." ^ a 



















‘ ^ ‘J ^^^ijljJlj ^ir_l i xaTI ^LlaJI t-liVg‘'i^^l ^ ■ ■■al 

^L^l j J1 jJI 1 jLjju jl:>> (uIjLljJIj 

^ ^V ^ 4^ LoJ (^J-Jl JU>.jJI ^LLii!i j_A lIj^'LxoI^Ij ^1-1^4 ^jl^ 

j-o-wu (j-4 03.V l»l_A L_afli_^ 4_5LlaJl 

4jkj (L^Ul .^lUSJI !j^ cjLp 

ill jl i» lilt 3^ j 1^11 cjLcL-3jjVI jIj^ tj *1 .ft Ij (jl tf-j-Ll (jl£LaL jL-t-s 
" IT1 jj" . ..\ . j-1 .1 L^ .3^^.j->>Vl «.Li^iJLll «"tlj «. ..H 

jlLa IJlJ^ ^ ^ < 1 a'vlj^ ^:^1 j.Ij JljxI ^ Lj£^-j3j ^ ^^A |=^Lc. 3j!ijjJI cZj^Lo^I^I 

.udJj 


MMiilUiUll 


uM 


(jJajjj *o“ ^ 


4—jK L-3 ^jJ(J ^ LLl^ 3-£^ (jr^ 3l— lj>JI 

CjLjJ.4_aJIj cL^-lJi A ^ A A ^ A -^ti 


(_7A^ 3jl^^.^Ji 4^jJ ^ ^ Vjid • ~ ^iL) 4-J^jJ^^.:>iJIJ 

4_ilL^ ^ ^ *^iL^ (jjiA-iiiJL^ 4_^jj TV* 

^Lua-3JI ^1 j (Tcrawatt, TW) jLjXa (.Adi \ VA ^ ^ " j ^ «4-s^Lj}) 

1 JLJiJlIc. 4 J t U i4j^^ijLJl I ^Ll_cul ^ ^ ^ M 

jjii.a iu!1 (.jmi^ i^\ 1 a ^ jtt.1 1-^J 43LLdl aJJb |»I.L V"< utl 

3j^ lj£. 3jJjAJLi 4i!lUaJI ^JJQ t-dJjj ^!j 

4-^L^JIj ^1 i~tVl ^ LdLj>-j . 4_j^jJ_^..j^1 -sl_^l ^ jl ^Lj^I jI ^L^I 
j^^LaJI LiJ^ ^“i opVUs . lj->- 4.3-uJd a t \l 4^LLu.g.dlJi 

4JL^o' *(TW) Jol_5 jL^ UA* j»Lc ^Lkd 

jl ^jHiua-iiJi oL^Ljl^I \ TV * • jL^lj L^j^AJ La cZ^ ai.li 

^1 VI .j-uL^l IjLaIa ^LL ^ n ...-^'1 3j_^l JjLu Lq 4jl 

i^jja ) T A “ y .."i La ^1 '-L ^ A jI-^Ia \ , A ^1 jJb lL-wV-I,! 

3jLt^^.LJLI a at HI ' jg .^^tl a at Hi ^^^Ldl lLI^L^ILljjVI 

1 JlA ^Llt 4 ,J^l-< u > La 1^1 (lLIj jI-jIa * , A ^1j -a j ^ .11 jj^J^l 
^jL3j (jl 1 ijIc j ijj .^L^l 3j^ LbjJ^ 4^LL3JI ajIV iri a Lii^L^ILi^VI 
























61 ^ 1 ^ 


jljJLI <ijaL£Ui ^ j. ■■ ^ tl <^L^J| aJ^Jb 

4-BL^JI ^ y L^L>. BjljLuJI CjIjjJl. 2J1]| t ^^ ^ 

^ I ^ Jo IJ j LiLa 1 * I JI jJ I ^ Ju^ i ‘ ^ ' “j" ^ t I 4.j.<.u..4.t^ 1 

jl i^(_^LsJ1 "‘'‘M d<l^"...ll 4_i_uLufVl ^L^JI L-ai«t>>l ^ 

AY i 1 j-jfc .lL->5a Atl ^Li_»i! ijf^ cJiJVl * , T 

. ■ij_i_'^ *'i tl cL-::kj ij! .d_^ _x .■Lx_xiVl d^l Ul t j^LaJI iJJM ^ * . J^\ ^Ul 

^ I jjt ^ ‘ V i I^LlLo ^ Y" I J^ 1_5 j^ J ^ ^ ( V 

I Jl^ a \ I y", a j A ^jja "^“4 JljJ V L^l ^1 ' ^ j ■ '■ 4 4^l^jl 
5j_j.j_*JLl ^ -flj (J^.j>.jJlj 4 _JLjlJI d j -^i "1 iVl jjjfl ^Ljl VV (j^ ^ 
jjLi^JLl • " . - \ i S A ^J i^ A J^ju 4_i_£.LLt^ii ^^jJt ^ ^ ^ ^ ^I 


^LloJI Lot - ^j11 jLsJlj l)JLH~^^J I idAll^lt 4 jjj.A^VI 

JLdja /aj... A .^. jjLi^^ i^A 4 i t iH^ 11 i^\ t(^jjJI 4 11 M~^Ii 

.^ULl 0 iix.ll JJ-AJlII OjlIj 

(j^^Lo c-ij_^^ (.7^^ jjLuoJI ajjb ^lioJl jjLt^J 

4_^L^j ^ ^ >^‘^1 ^ /jL'- (J_4J d • L^ \ (jj ^ ^ t^H^~x.." ... 


LL^L^ djLJuVI jj' 4 LjJ_^ . Ij_jt L^jL^ ^jji •—V ^LU .^1 L>^>1 ji ^4 j 

4^l^Jl ^ ' UA jl ((3jJ.oe.^l 4_^lIaJI)> ^ tt-. a ^\ a ^ " . ..I ^| 

jJ-ua^ d\j-»- ~ A VI (jl V 4-ilL^I ^jV tlJJjj m5jjl:»_1LI 

■*'' ~ ■ jjt ‘d ^ •" J . ..A i4_BjJ1 4 jJLI Lo LLA Qji .lj\JUi 

.dllj 4jLiif Lo ^1 ( JJlOkILo ^LLJI '»~n C7^^ cjL^jJj) i^"ll 

4jjlJu ^L^JI 4_Lo ^■ -j (Medium) -Lj ...j ^| Jjulj LoJIj t4j^Loi. ^jJLb 
J jjc^ IjlA . IjljI ^jcj (_yi£. ^ j oTi i^LLii] ^ io II Ijl^ .^LIqJL 

(jr^ iiflLiaJl (Jj^,,:*:~j 4 -loL>JI ilJiLiJX^jjSaJl ^4 ^Lj ^jLoJl ^J| Lu 

j q > L7^ (J^3^ ^ J ^J) ^Jl^ (j 1~^ ^ j ' ^ ^ **• * ^ 

L)^ L^Lo JiJ^ ^jJ»^ duLo-^JI ^1 4 j^L^ 

d i^W . V iA~ ...A cLiiLLaJL LjL£ti[jj f^j£L ^^-uLllI j_^Vl «j..jjl!I (Ja^o SjjLb 
^ ^Oa.u-Al JLB cIjI aJJb ^1 LLl^^^-sJ 0 t/j 

Ajjlj.^ 4 LjkJj^ L 7 ^ t4 J in aL^I L 7 ^ tSjjlilJ 

. a a1 HT \ iCV . ..1 



."il .IhTjt ^ (ywloJj ^9jUI ^199 


II: jijftii «;.im SrfUili 

- ^jy Jj ^ “ 'I ' 11 5 ■ i*.. I ^ ^^ ^ ^ aI L-» TI iSLlI I dJUb 

^jj^' ^Jub »j (jl aj-LI L^ULl *(J5^^ ^LaJLI 

tfL^l JlA ^ ^Ul "\ • t>vit_t*LlJ (L-iu-i-aJl (J-ua-3 jkljl 


1 <!-■ ^ ■■ ^ 1 ^ I ^ I -»• 1 -■.. 11 ‘ “j) ^ ^ o LaASI'^ • 1 jlj_« 

i^yj.u-a\ I Jub . <L4jljtJl <i4_uJl ^Ll 0^ 

tL-ii^l iSjjLil 4 j HI A I uti 7r n ~i CjIj fc. A L7^ (jl (^^1 


I L*> L^ ^ ^ 1 A , A ^ -11^ di±jLujj culjL^JLlij ^jLlXI 4.a^Jk3 4-4-<bLL^I 

iL^LLl i4^-dJuJI jjriCXArdj ijl 0 ^ 4 -d (LuLus 

• JHL>^ (J^ Lr^l ^* tjr^! ^ ' lAJ La jjjLjtJ 

'‘^■^'Tl jl 1 1 III ^LajjI i^jji t l iiii ij l)-*^J 

4_^ULS/I 4__a^SL>JI 4 "i.AJL^ (^jJI ^cX-jJ! (^jJj j-lajJLjj 

i ^ itXiT IjLftjtjt ^ j^ ^.^1 djl^^.^iJI <1j i j.A_4 3^-^ CjI •loLSJLI 


^ n I—«.Aj Lj-jx^ jjixl 1 tf jub jLbjjl ^jl V| I ^ ^A' f^L_^ 

u1iLL-»U jj-A j__aJlSLJI (jl Ijl-A lJlioI .4_^Ij cJj^ ~ .‘ ^' j-sl^lu tt tl 

Lij|jLLi_>. <1>^ t ‘ ^' dJ^ 4^LLl^j S ^ ~ 11 1 ^ i ^^ ^ ^ " 11 

1 L^-jjae-lLa^ ul}! JLii,1 ^J-b ^ • ^ ... «:L_ut jJI < nIL 

• (jLij pjtx^ <-L<.<i"tj 

i Li-uA-iJI^ f^jja t Oj At I o ^IjJj Cx>>^J lUiI III! 

f^jAJu lIjIjjI—JLI . JljIj^ Lj^jJj_i^^1 aJJt ^ljL^tILi_u1 

IjK .^. ^^ Tl 4_>.^ tLiljLfl^Lj^ 4^Li.u-A-iJI 4„«X^LSX1 ^J^ jIj-bVI 

CjIjLajkJIj (JjLlll 4 j I III 0 I lj!!!kL>> , Va^,-i,lj .<.<>j CjLjAiA..^ 


Jl 3 4 I jjj . , ^JI A J w 1^J 4-i^LLa j\ t aojIlj 

C^! Lr^J^ a libLj] 3^—U-LA -t-tlUl .^.^tl ^JL& C^*^Lj CajLjjI 

^ ^ ^^ cii^j.^ djl^^-cuJI ^ A 11^ l3^3^ ^ <l!I i ^ I. f a1 »^ 

1 1 jL^ubj . i. \\^\ -y. I A-^j ^jjl I III! <"i Tf f A JLB CjI j t A "hU aJJb ;j1 oJo^V 


Ail 


4£L^I Cj1jJLl,t JJLC. ^L^jl oLjaa-^I ^Jub t~< A ^Lm (4^jVI i_.U^iJ 
LbjL^jtjl J^x-wu ^JLb CjtjLj jl3-b iL^LLl La? ,j .‘“* 3 -^* lt^ 
































4^iSJLl cij.J-^1 4-L^ Qj^ ^Jl^JLI ^J^IjJJI (J t <3 1*^ . LZjLli^JL.i_ul]| cJj^^ 

t**i'> iTI j (_^LLV1 ^j.nl'^ 4 

0>XJt ^4XjJ _>Jli (^Lll jl_AJ^l ^ In HI 

^ ‘t Jl^ oIj tU aJJt tinj 4nj ;j1 IJLA ^| t n iXI . 3j 


Y * • ^ / T • • * tlniill jl ■ i id ^L^jl ^^JSl IV rt ^ * IJjfe (j.4 . 

L . «L^Ij ^ j ‘ cIjI JUlII ^Juli ^LjUjI ^1 

Sj-ii-C (jJj i5j_j^^i j_tii_*Jl cliljjjjJl t3j ' “ j-A lIjI a j ill ^4-*—>- 


t j j — " (jl Ijb^ ^ '• t(3^LuJl ol * J jU f4-%^ 4 ji^ ^ 

.^m YO ^-4^ (Jjm^ Ljju^ ^ 4jiti4iuU 3jlj.^i 

^.jJLi ^4 ^ t "ill LT^ dJjLftjjJlj UJ^-i-oJI jl (Ji 4 HI 

^ I* * 4_ftji^-ll oI^^JL 4 L^Vi I *^1 ■ - ^ ‘* cL^ijc^ (jiil£Lj_ui 

J^JulU 4^^I ^ I jj 3 Jl4 ^LLJLJI ^1 1 4 . 4 J HI 4 HiH 

ily^J .jiljLll (jy^ 4j i u4 < ^T1 4 _b 11^1 (Jj-i^>Jl ^j-4 4 j^4 > 

cJij_i,^i jJ <>** 4 t ^ -^iill (^_)SL 4 J IJl^ 

^ ~»- >1 t ^ t-N 1 1 A I .\ ' A^ * ^1 ■ ■ - I 4 J_j ^ ^Ltl I ^ 

I 4_j. 4^ 4.jJuj 1 Lub I 1 4^L1^ ! 4.j 4 ^ clij L^ Lol^ ^ 1 nJ I 

Cjt^^JL4 i^bVI ^ j" ‘ “ ^ ‘ < 4.4i^e_4 Cl JiSv-L faU J ut 

L 4 Jl^JJ ^ J ^ J) ^‘> CjK i HiH a^XA CjlC.jJ IjJj .4-ftJ^I 

. |:kLAJl jl Jl 4 4^J[^-JaJl 5jlj->Ji 4 j 4^ ^j-4 4jlil j_yB V • "I ’ jj_4 


(Fotovoltaik) jMt* ^ UIm^I UUilt 


j|_P ... ^ .^. tl 4^L^i CjLc.it H»i 4^j)i^ (J_^->iJ 

L*j '"J (jr^ tju4 Hill 4 * 1 ^! uL3.3-.«.**j i.4-i.J-^.B ilil 1.x L7^ 

aJ ^ 'wVl JaJLjcJ L 4 I 4 aI 1 4-" ...I 4j L^Ljj..^ it i I.iLLa 

L4l^ '^ J ^J) i* • 11 ^ \ tj, n cilSL^Cu 4^L>> i^\ i3^-Cwi I 4 4_^Ii 

« CjI^ i i u!l aJJt 4j>.V t" I 


ij-jaj (J M 4 I'nW i H M U jLJl U^ ‘ L^-^P Ly^-5 

p ^ ^ ^ 14 ^^ ^L-lI^ (LjJa_l1 ii_i-cu-3C-B 4 . . .. ^ .^.!! 4 4 I L»M V i I 4 ^ 4 

4j • .~tl ^1 C?-^ jji uni I 4^UaJI t^l 1 ii“<^l 



iJiSluinll Oljihln ^ ^UJb 

jLuii ^-jfcTf (II 4 ^Lli^JI A .nj 

1 1 ^JLA i ^Jljj-^I CjljliljMJ UJ-^ ilrfcU i V ~i I ujj 

CjI^L^jJI ^**- ■“ ^ ' 1 4 ." ,.. t ^0^1 (^l iLu^l ^ 

4—al Ul I ^3_ 36 -^ L^'l_>. ^c-^jLLo I_a 5 jL-C. _ilij 

oijl J < till L^LsCua^I (jl JljLi^l JU>JI ^ J '"“J V i JlA * 4,j.,<„u.,4.uitl 

ijjr i^"j| 4 JlA A.\ V"i iu j IjjJLaj (jl lLLJuJ 

. I j l^ 11 lIj L^ lioJ 

jJI j-^Vl •‘t^ 4 0 jl^f ^ju ^ lull (j -4 ^1 a " CjUISLaI ^jl 

1 j 1 jjl ^ a jJL^o 

J* - A \. 1 y~ & J A ^^jja 4^LL3JI (j^Ia 4_>.mi 

CjVL-4 ^L^1 iiJLiJb '^ ^ V A “ n I * i^tl ^aLLjA ^ ^~ ^I JJ^' 

J ■ ^ ^ '•*■ > * ■ - L-o-^I ^JlA ^ ‘ '• t AjTi^" ^1 J- I ■*■“ Sjul^^ILa 

Lj^ ji I 4JlA i ^ 4J^Ti i5^^ 4 _ 4 ALi^i (^/■I<a 13^ L 4 Ijlj I A“ ... A 

(jl ^ J i“ m A u>>^ ^ ^ i 4 ALUJ 1 ^1 4 ^L>JI JLuJ 

L^l (^1 i 4^1 <L:vl_>. ^^yjt i^IUI j^j-y j"i*Tl 1 JljJlI^ (,JLu_uf 1 j, i^~Tl ^JA 

.Lubjl .“■“tl Ti■., 

«3.a .\ •»“ill claL^JI j \\ AnII ^jjL_^I)) ^ s a i^l^l (^y3j 

j^ti g Ml 11 ^ 3 ^ til ii~(^ li jj-i Lj^ 11 J 1^ i"i y ) '\'^'\ 

tj (jl ^Jlj o' l 5 * *jj>-:i^^ < fl t ^j. "1 iliJ 

Jj$ 3j3f (. 1.^ 1 ^jii 4 3)-^ 1 11fi~i^n ^_yjLj^ jl j'itlj L^lSLj-Jf 


^j-ll Lol^ aLaI^LII ^jla a iAj . 4a.Li-u/l^Ij 

iZj-3e~J-uo\ j-3fcJjl tjA ■ Lj^jJ^JSLIII ^JL^i Oj j|^ fcJS T i CjI , \ t li JL 


amJ 


tLuajI cGt^l^JjJI cr^ o^-SM jl, uU 4,:yr.-i„,j,J> 1 CjI£o^JlJI 

t(^4^~“ o-I ^_yjL>^^.^Jl jljAll 4_3eLllJLi L1 jI£ij— liJi ijl jA LIaLa f4>4XI J- 4 VI 
4 al t>! 1 t.ti.4 ^ ^ ^3 ji “ j ‘" (3^ . 4 ^ 4 ! 1 L AjTl^"tl f-t jg- tL^lj 

(J^ Cr^l 4_j-i.u_Ulj • , • 0 1 frt itll IjA .«LaL^ 

^■Ln "NJ 4ALLall ■ j" ■ ^ 1 ^0^ g-*- 7 A 4jI I t4 a. j t^la 1^ 

^jl JIM4 t flU ^VjuL 3l^^H djA ■"'■<■ ““ jl^ Ija ^43 ' ^La 3^ 

• ^ ^ 1^ 11 1 jj V A 











































>IAC ^1^ 




^Ijj jL^oI L^jJ ^ I ua\j l"i« a <Lc.LLuaJl CoOJ (.lUj 
I 4_i_>-Lj Qji . X * * ^ JLx. ^LJI 4^V^tSa-C. I ^JLi 

i t^l .“., \ (jl "< 4 t H ~i ill 1 *i 

dji—iiul J ^ :4_j_ufc4_iijJI 4^L^Ji ^IJuU 4_a^.1^JII <Lc1 m^TI 

jy Cxjcuaj L^Lb Lol * LusL^ L-mJ i IJu^J A L3UI 

^■>>A A. ^LSLa'^I Li-dtLb ^jJLl i- 5 " . ,]Lj,.k„:>- ^.Iiid^l 


.4_<ajL-^l jj ■■ -n .“itj i ■ ..tl 0 * ^ 1«' jlj_dj4-i ^LJIjVI <— 

^ ^ < ■ -'» ^Llj^l t ^jlK" 1 ^ • IU~i jl j I till 1JLA ^_y^ JJu Jill i-TT “m^ 

. ~v 

d f 1 'i^tl j ^ i t di .^W CjVjljlJLI ijj (J-^^ ^L-Jtii 1^3—J—tn d Ir.j 

(Jj^ T * * ^ ^Lc. f_y^^ .^m X • ) 0 ijyj La 1 

r > 

j^LUI 1 J^ > '' ‘Lljl 1 j A V * * ^ CjI JULA ' ■ * 

IjL^ CjjJj L^jI jl j Id Y 4-ij^ L>> j 1^ 11 4^1 Ln II tjlSLJl 

.4^jjJ| ^l^JL 4ijaL«Jl «L^.^SUI ^’tl •'ij^A i 9 jJjj La (JjLsj 
4 ^ ^ '• ^1^1^ ijiiJ I L)>a ^ 4 4 u LI 1 L^ 11 ^ 1 j i I ^ ^ 1 ■! A .4 ^Ld I ^)>5>«jfe^ 

ijja L^^LLjIj j in f Jd~^ L>^ 4 > HI ~^J (j^ jli i ill I 

(^L^l jL^l ^ 4^L^1 jL^l ^ilUi 

.^^L>J1 JlajlII l^L^jl d til iTi^ 1,1 


(|U jlf ^ 4M^t UUill 

4 d (JN^ (j-A 

4juji_i_ijVI ^tjLiu-i_ul (^>->‘ jLA-d t4^LLJl dL^l (3^JLJ 4 -L 4 ISJI 

Aj 5‘d !d.UL.^.Jt ^Lc l^^L^Ij ^lLa.11 jJ^jjj .^.^^.JlJI j.^.x.a C^j 

^j-4 i4l:r all 4Sj^ ‘ 4i :yt Tl cr^! ^L^Jl ^L^l 

j^jll 1 JlA ja, I V~ I >ij (ji frj-aU ^jSLdJj . L^ J 3 JJ --4 (J j t I "n (_5JJ ( L^JL-^-L 

.(_^Ij_^-_^^ 1 jLj_liJ (J J i IM ~tT ^1 (-jj_jujJl (jJtlaJ jl dL^I t 1^1 -x ^1 ^ i>>i 

ijjjL^^SLJl jL^l j^^jJ ‘iJj^l |»l-d-I,l i^j-ujja jjtj (_yl^ ^L^l I Vi I iMj 

. VI ^ ‘ “ \* liJ-^ ^a.1 . ..I ijl^LaVL j^V uiU 




^ ^9J^I 


j • 2liLc V ^IjjJI 1 ...1 L^L>>j 

Jl^ CjM Lil^ '^iT ^ i V~i < u~l ^ Him “ir'^ 

uiUj 3j_jji_Li^l 4i.?CL-tJLi ^^J L7^~^ 3^ 03 ^^^ Lt^! 

CjI j ^ijr—tJI ^ < ... 'Tl 1 |_^1 t JL->»lj ^ ^ L^j^l J (J-^ 41:%—aJI 

jJUAJj .^-ILa ^ jJL^ jl=tS ^jLfl U>f^ ^ 4JJLJI 5»L^$L!I 

jLud (dL^LlcaJl L>^ (jr^ ^1 JLseJLi-ulj 3^ 

^ “‘-q^ (^ij 0 J^uaj lIj^ yc ^ ^ i * i_djL^ej 

^jl_^ 1 qK *L^l—^jl ^j33 ^Ui .d 1 • tl (jjSljj iii!j (2ru5'L-a 

^jl (_5 JLc LLaLa jL-j-^uJl Jj__SJl 4JL^|j 'j La^ U 4 

plj^Vl ^JLA (j^ ijUjj 4 j^Jjl11 

(jl5LaVl OjS^ /II IjlA 4^lc.J ^ ^ 

jjj5[j I'T 4 jI^ 14j 5^^ J^l (j,3^ ij^ 

3jJ^1 4^Ll(aJl ‘ *j .‘ d^' 4__»jj—i_u jjl (^1 tj-^l I • “ 

I Lq i jI i ^jJ I ^ t 41 .%jlJ t ^I ^Jb I JlA ^ . j -^I 4 .... f t 

jJj~ HI (Jj t^Li^l LaJl!^ OuLS 4^LI:aJ1 4 j i^L^I 

ijJ ‘^*-11 ^ ^ UC"!! ijLunlLdl^ LLA i^jja . 4^0^111 dJLA I—dLiuJdl 4—uLoii 

4 !^^ CL t I <— fa/^lj ^I J^^ Cy^ 03 ^ ^ ^ ‘4 4 A 3^ 3 -^I 

. ^ 111 / II (33^ 1-A,t_u 1 V 1 4 -a 4 ^Luo L?^ ■"" 3^4J 

3^1 3^11 ^JL^ 4 !:» C ^1 1 a\c '.I^I^I * J ^ ^ ^ I ^ olj 4l>^ gL jJ^J 

/>J^ JJl—4 ^«JU ' ^ "*^3 ~ ^' JJ ^' 4. 3 S -w ;^jJ1 3j—I—Ui-Il t ....ii"" 


L^ Ijl i^LjlJI 4-C. Luj / lLs I ^ cliljL-ila T ^1 ‘ * I—uLjj_^_^ ^ 4l‘>- •!! 

JlA ~3 . *t— 1 £. J Ally til 1 ^ j 4 jlju 4 -cLu/ (JlO 1 i dltripl 

^LftJI 3 I jA cJiJl i^j-a La 4^L>- ^Lj-Ju^ 4.„i.,a,5i!,H 

4_£.L_u/lHj j)1j ^ t-sVI V J^l^_:>. jJl^ jL^ ^LIjsj 5jLl>.1jJ1 

4-^1 u/lLIj ^1 j- ^ Ll!1 i^I 3 -^ ‘* 11 ^ " Liij 1 ~^1 ^1 ^ 1 j i^LftJl 

L>^ ^^iLa J—f-C- 4.1'y t !1 4_^ t". ■ 1 jjl ‘ (^ ^ .*3 

‘.^L*J 1 4£.Lu 0 ' • j cJlI! ^_jJ 1 c-oJI w 'J ^ ^^34 

. L^ I Y Oj 3 ^-^! (jiJ La oLcL^l JJlA ' -■ ** 1 1 i^l-La 1 jl Lq I 

jjl (j-a^ J 1 a JuH j-stj (J;t^ ij^ cr^ I Jj'y - ^ 3-^1 LI 3 






















L-a Lajjl£. ^jIjJL cjL_cLji (jjLjj—^SUI jl j"itl ^-j—It J 

j^“9r I 11 ^ .'J ‘ ^ 0 ^1 i~ Cj|j ^ 4J.3ejL^ .i^Vl i J ^ 

4£,L-o/Jo1j ^ * (_yJj ^ ^ cl^V t-* 4j ^^-U~ . .i~ 

5^jt <> n i.a 4^1^’) i nl (^jJi ^yjljjit J^-^t 4j4^ 4 _l4i^11 ^JJb 

^ LliiLi^l La t jij Lijb L-® 'O^t^ lJJI Y ^ 0 La L^IS-UJ JJLC 

\jJb ^tj^ 'lJj t 4l^.C \ * * J'v" '^‘j ^,4 -y a 

.(j^tj^ L^jt4 \ , 0 1^(1^Sj 4jjJua 4 j^L^ JLbuJ tjLp jJ^j^ 

Cj^Ljsc-jlU c^JL^Jl j>l,.lL -V^ iJ)}\ 3jlj^t LjJjLAjjllj t ^ _iti^t OjL^J 

t-.• .*:. i.U ^~.!I 4-4jVI u^j_i!uj ^ ‘ .^L^l 2^^^ 4^j.^m 

.4^L^,^^| «l^LLJI jl^j^ ^L^I 2^^ ^IjLsc-j^l ^^3 4^j£L^ 

(_ylc, L^'t-a-j-ilij i^j-U j ^1 ^ Lrj a a 'fc a Jj! j-^li ■» mi "ill I JlA Jjl^j 

I Ai 1 ^ 4 :;^ (J^ ^ ^U~ . ..j Sal HI ^ Kll . Cj^ jlII l^^T 

Cj^ •»t!l ^LjL 4_i.Al^J»1 4^jLa-tjJ1 Sf" i < .^tl OjL£j (|^^La CiLja 

t 'ILtl ^^£LlII jLbjjVI I Lc-L^SjI '"' * * I JL£ ^L^l 2^^^ 4^^^.^JLt 

(^jJt (_^1JLI ^a^JLlt ^J ‘ ^ JL^ ‘ ■ ILtI |j^-^_^ ti^i JUlU Jl^ C7^ 

uil^L^ILuil (_7i^ <jj^-Lid JL^ 4^^SL>ijl * 2a .lLILL^ •h 11 4‘La>l^ 

Jjt^l dJub t^j.^ t“. .^-w jl^ CjjL£^ *4-^Jl 1JI .L^ j!I 

>2jjl?uJL 1 SalI aJI t"tlIj^a^jJ SjJlSJJI 

SjljVl OuL^j .<^jLj (Jj^~i iH jl Jl oil C4jja_4j%^t Cj\ j ij tl a Ml 4 jL^ 

^ ^tl 1^“^^ <“■ ‘ ■ “I *'H iJ oj^ '“■^t (^j£. cZajljw 1^^ Jl^ SjuJl^JI 4.jiSL^^VI 

.^L^t 2_^^ ( . ■ .."^ t! ^ n jl J- "II ^a.1 i ^ "i . ..1 y “." 4_jJL) 4.^Li^t 

^ 44 ^ I Jl i^"<Tl ^JlA 4-j Cjj^ (^jJt jLbjjVl 2^1^'>Jl aJJb (JjL4Jj 

i4..a>-^AJl ol^^JuujJt iCjj-ibuaJcjtj .^L^l 2^^^ ^jj>J.I 

<!ii!t ^ 2 Jl^u11 CjLVjJI ^jj^JJLt CjljL^-al! 4^1^t <LJ)LL3Jt 


LLJLJi 


^l U. iZ 

4^LlLLI f^_ya JiiJI IJL^ J * * 4jjL^ 

4jJl^ L7~^ tJI^-i^. 2j.^ 4j^LjLll ^ 



J 

Jl .-.SI-: 

r_'^ 1 


. a 



( 

• i< 

ju.j 4 ju.u-j 1 

j.OLi 

^1 



Jl c>Lili 3 ii go ^sJsJI ^l 3 S 




.4.^jL4jJl] 1 ^^ Td* ‘~ 4^LlaJ1 4 _i_uIj^ 

Lolc ^Lij jJl£ 5/^ 1 i. v^!1 ^jlA ^];\LoLaJI JJl^ 

^j-4 LiljLfljjJl A Lq-^ < u!l «Lij (jLj 

jl^ 4-^L^JI ^lljl ^1 jjb tl j^SLj i^j-LLaL*JI jjLc (*‘<_i'»• f^jjA .~»l^ 1U^tl 

5juju>J 1 2ua_^!SL>Jl CjjijkIjj aj j -Kj J i 5‘*^ (jruxxoJI j^ljj 

CjI oJJii CxjL^ 1I)|j ^ixiuJI ^jjLwua ^ya j <i^L>iJLI 

4_L.ui.jSLl I 4.^UaJ1 ^IJn-^ 4.jvI^u-luj9 4jj^JL3 4 t j Jo Cjlj 

1^ 1 ■» a ^^SLi-lu 4j^ LdJjj) ' ^ .' J ^ a ^ (J^l Ml A . ^ . S ~ V ^ A 

. 4^LIaJ 1 ^jub ^ V1^ \ ^■ ■■ I ^ ■' ‘ ^ 1 

I V "i I n"} CjIj— s-a t ■ 4-^^ Lr^ t~< i j 

(JLj^I IlXA jLa-J-ju^Vl iJjL.^ (_^L^ ^aX.J fjj j i a ^ * * 

^J ^_^1JLI ^jij. ■"■■ ^ iJjl a U^tl ^jla C.<jLSj . LjLlau^I Lj, i “y a L^Ll^ 

<~dJL^I *5ji L»"<II 4-ilLL:^l fS~< i (^a t .11 i" ~1 

CjjjIo 11 a ^ 'Lhf-^ L7^ 4 a j a ->0 ^1 4 l^'^ll iin (^jJI 

.L^lj tjj)j 1 a To * 4.j^LjjVl 1 jg " ^ i U ^1 i") cIjIjula ' ' * j I i~ ^ V1 ^J^JLJ J.^LjJ 

Ju^^Lit i4__Lu-^ 4 _bLS Ljlj-j>.VI JL^LIjj 

jLj^Ij 4-^^,a t.li 4 -^Ljj-^SLI1 4SLljjJI (^JUu ^j.a (JSJ ljj..?euO L^La ^ *** 

.4a>L^ 

CjI^.Li.u cu-)LS La.SL3 : \-^\ 'h i 4.^^! aJu^ '“■ ^ ^ j 

^^1^1 cLt-ul aj.^L) 4LaLtJl ^Luali ,^yA a_ i ■ ,."X t,l 4_^L^J1 4 _ljjuJLj 

4_5LLaJLfl .,j.uSLjlI1 al_:^'i?i (_y^ iCjlj m"iI1 JS jj^Haj 1 injl LLa ,jLa til 
^L^J! alx.0 (.7^^ lIjIjl^^IJI^ (.Ij iI (JS (3^ ^ lj.4J Ll>.aJ 4.^calll 

. ^^.iti.ajl Cy^ 411.1^11 

i * (JJ t a > ^LLkJl fijjt Cjjt^jl 4^ 1.^111 j- 

J-aJa t^Ai (Jjui_a j-^l (J^- i n T ' • ^ ^Lc tjLSj . tUi.i^Jill - ^U1 

(J*^^ j' ^ ^ ^ ^Luall ^L^JI d cr*«it 

4.^llaj jJja^aj CjI Jljl^ ' . .^ > \Sj“^ T * * ^ ^ ^ 1 ir_t ^ a 

tja a 4-^LL^1 aJu^ JjLjlj j it t (_^lc,j .l^Ij jLoLa A , V 4 -jJL^‘vI 

^_yjL^ ^STI jIjjJI Lai ‘J (Jlj^L.d^-a 4^LaJ C 7 ^^ 4^11^1 





























• i A ... 1 i^jjl jLj." !l 4jl^ 1 ^ jlJ^_!1!LI 

^ , .., “C i,| 4^L^I 5 ^ t iTt'Oi Ijl^ 

. L^U( (J^ '^ jys ^ULl T, 0 (_yjlj_>. 

^JlA C-uL^ ijlj .^L^l ^3-^ 4J^LjiJi CjljLJtil JLoIa oL^l>.1 LdLl^ VI 

^Ji 

a.xA I ^ ^ «"ii i^~t\ t>^ tV * ^ i^l—lu CjLj^i y "1 ~wVl 


LiS-a .lZjLkI hCi "wVl 0 jj^ fjMjja ^jl f-jX\ j_3Jx. (jt iOljL*JLl 

t < 1^I 3 4*n (j1 V i 4 t M1II3 JjJL^Jl 4 JljlJiJl ^t\M1 ^jl f’iit ji -»nH 

. ^3JL^3 ^1j ^L^I ^3^ fj^ 3 jJ 3 im <UjIj3.^S[JI 33 ^ 1 j cS)l^^S\ 

33^ tiLLaLsJI (Jlj1jJ3i,lj 3-^^l (3^ j ^ ^^3 i 4 -ajL^I Cjl3J_i-uJ1 ^ ■ ...Ml >3 
4 Jjc_iJo 3-se_JI jLj -4 4^3 ^^ill CjijLl3JLl 3-^-^ L>^ L>^ 

^jL^a - <1 aA}\^ CjVjul^ . ll i-^!j... 3 jLjju 4 j 9 Li.u^ Lt^ 4 jl^I ^1 
.^^13 CjljLjJja 0 JlC. 4 “1^4^ ^Xi“ jL^3liJ ^_;~~ 

332^ 4 _i_i_u 3 ^l 4 ^ 11^1 ' ^3 LlcojI L^ULI L^J 

*jJLI JL>-I (jLft-iiJt J-^tJ 4liaJLI 3 '- LT^~^ * 

4 ^ l j u 43 IjJlC. 3 JLJI 3 IL 4 CjI t 4J^4 3^4JLlj 4 J^C-l1d j. ■> lit I i 

i_!!Lii ^ 3 .-JI j^jla ij\ ^^3 -^Ij^JI 33_a 3jJ3^i 4^11^1 

3^LuJI 4—AJ K A 4j £jl ^'‘. . ..J V J J * ^ ^ " -I (.7^ 

L^ Jl— 'V (_^| 4.JuLj 4—C.3, < ii 1 U 3 _yfe til f li t ifrjJLl J-«3 (_y^ L)|—^ iLiiLlA 

^Lj 4 I ii31 (jl Ui^l ajjt l^'^rjTi 4-t^L.AJI ol^l i uU 3lmlLji3 

.4,J.45LIi ^ '\ 4^Lj^i^ ^ ^ ‘ »■ 3^ I X]I oljL4->wli 0j^ 

4jjL3ja Li 1 ... ' 3^0^ ... A 3 (Jj 3 ^ 3 ^^ L-ujj^ (jl 

4_pl3JLl ^JlA ^j_4 4—03331 

iln'vVAl t4^1j3,^ll ^UaJI Jl^ 33 C>^ ^LaCuVJ L 7 ^ 

j^Ljj.^^1 jL^I ^Vt Lalj 3..^^ Udj3^ ^ 3 I 

4-^3 ^_yl£. V • ' ^ a tij^3 (^^3 .^LjjJI 53 _a 3^ « 1 m "i^U 

(_^1 4 t 'T . M JL I l 1^ 33 ' “ ^ ^ ^ * * “3 ^ ^ ^ ^L 4 3 ^ ^ 1 f* 1 i 11 (jl.a_iJ I 
,^lL-ij JSJ j-^-^ ( 3 ^^ (j \ ■ > > , > ,j-dL>Jl (^UVl 4j3jLi!l 

^^32X1 3*^ L>^ . 4 ^-^L>. 3^ jLjJjJLi 40^3.4*J' <=* V 4 _^Li-uJ 1 

jljb^jl i 4 -^jL ^1 U (L_iia-)1 a 33 Jcn_>Jl ajjt 3^ 





^ ^^La3j dkSlhJlj ^9jlJI ^l9S 


i^jJl jLbJij^iJ MjLo^ IjLbJjl 4 i 1 II 4-^Lj-^^ 11 4_^LLaJl 

11jlLI^I cjI ju Ijla .(j-A >t n f. (Jj-d L^LLt 

.^^ j 4 ^LLaJLi 1 jLt 13 ^^ Ld^ *■ 1 p" 1 Luajt ^ ^I 


> 


J cIjV. 


cr>5J3^' l^J ) ' -■^1 o-^J 


CjIj <-ljljLJL-rt jjVl C<-i-.i.«a-i LjjjjI d-'a .SlSLLI ^ * J ^ ' DV 

«,* «■ «B 

^jJjj (^jJl jLj_111 (J-sL*J La (^1) ilj jl .jla ^ V ^Ua 

^<-^LuiJ ^1 CjIjulII aJub ^^3 aj^L 4L4tx. ^1 inA 4jujI 

Ji-1 jL^I J-a- q e-a Jji 5_jUI ^ 

lL!j 1 a 1..V n ^J^ ‘Ljjjl tO-aS^ tl_^LJLl 5j^L_c^ jL_>ijV1 

lL^LJuj t cr^ iLuaji L^LL^]^ LuLi-i-ul cj|j_i_i_uJ1 iljillj^j 

.^LjJl 5^ i^yi a . ^ .rK\\ ^LLaJl (3>^ (.^ 

5.ij, i y. 4 ^ t ^L^l 3^^ a I . .."'X11 <^LL:^1 jl^.Ju£^ 

L^JljL^ jLj^I jLs-l^I 4_jaj^l jj» I a .4_j£[j^-aVl ^ 1 ~11 

4_4jJa£. LZj^L^tc ' . (Ji^ lSj^ T**Y/T**^ aL_ii 

cjII i t A '"■ ‘ ' Y • *) jLij^l 

4-BLlaJi 4 _i.^ 4SL!I ajLft ^ ^ 4^1 a*wVi 1 aI U t“,ti t 

{ LlX 11 .4^jJJI 33-3JL jj_4-ju f- L^_^£JJ J >=1 ' 

‘ ^l^lj 3jl%jJII lZjLV^I d iU.di!l a^\‘, ,^\\ j^j-A J ■" •“ 4_)V^1 oJJb 

^L^i 3^.^ rt" iVl 4j t j 3^ i ^ ^\ 1 d a »1 < H .UU-^n ajJLI Jl^I 

u Y * • Y ^l£. ^ (JjJtj jl ^ .(_^L^.^1 jL^I cr^ 

. Jol^ jL-La Y »" 4 -i^Lu3| A^Lc^I 4^LL 




J«U* ^ ^Ul iim\ 

(jl^ ■a.ij.j^L ill 4j4dla£. 3jl-v^ jLlL (jLuijVI 

^j I <Sj-^ ^oac-aJI J I 3 4 .^^LajjJlj ;^jLua^Jl jjIalU Uoj^ 

jLJI cIxjL^ 4^j.^e-!lll Cj^L?e-iJ1j ^L^I 3_^^ 4LqLjlI1 ^ 

4 JLjlj La j 4 CjLjj) j ill 4-LbjLj ' 4 j I L ■ TI 3 jl3jJ,I 

^ 1 V V" I III aJ .4^11^1 1 ^ia ^^a~iI tii 3jU^^1 i )^~J 1 

4 4.zjL* aM t ^lU 4 ^1 4^^^LLiJl jlj_lLI 1 4—iL Jit >-1 (jijj ^ ^■ ■■ * ^3 '3^3^ 


















Loj iCjljij,j^l cj^LjJa^ ^^^ ^_^jL-Lj^il jL4-i-uJlj a^LuJI 
i^Tl 4_ilL^I (Jj-fc^-rtUj .(_^^^^Vl Aj^-_i_>JI jlji .1 oM-jua-3 ^jjO 
^l£La i^jja ^11 uTI j * n Ml Ajij-Hil i^j_>J 

V ^^ A 1aJ 1 j ‘ ^^ ui— lII ^^.jj * ^- "■...I 

jjjo Lc^ ;jL^VI 1 A, i 4*1 Jrtj 0jJb tl-^ 1 !^ 4j^ mi ill Ij^a, v V“u nl 

i4j^ju>J1 jjLu:l 1 I ijt^^ LT^J .A^IjlC 

, A^L^iU ^ i A 

jl—iJIj JtaiJjlj ^j y "Ntl ij-^ Lr^J 

I jLili-d i^yS i^\ i» clJu^JlIJI O-ui-ft-IjI 11 ‘ i3.1 j Aj jl t i *iLj ^ • j ■ U11 

•. 1 )L>^^ AA^ L 7 ^ ^ j -^Vl JUJuw ^jji ^ ■ ■■ ^ i!lj 

3 ^ aI ... a ^CjbLuj |:kl jLife_J-u^>LJ 3j-AL>. j A J * 

Aj.jlj_IJII 3jLuaJt LZjljLaJI 3_t 1 ij A_jJLlI1 B^Lo^Lj p ■ ■*““ d ^a. i" 1T ^ 

aJ^^- 1 -u tlnaillj ALaLiJI A^-dJi^l Jl^IjJ,! ^jla ^ 

CjljLojtJlj (JjLjJLI Y * * ^ ' ...^ itl .^1 jlBu^VI 

. in -^Vl (3>^ (J^'^-^ Cy^ i—sVT Yj ^^lnB> A-lflJj jl ^ "K l_BJ| Y ) 

^ J-^ jLaJj'^I (jt^ Cj-^ JLAl—ii A \pl tlfU BjjLB-ll (j\ ^_yj9 e-\j-A Vj 

a "i A. v“H Bj. ^ jjlc. iLiiajl t . L^L^ L.^. l il .i.VL A-LdjLlit 

^ ^Jf- ^ ^^ ^ I ■• ■ ■^- A a 1 .^ " . .. t 1 

jf A J i u O LjLA-rfc-A i B^^jl^ lZjI*C I Cu i (_}j lA^JhBJL) Bj>^I^ S^La^ 

^1 .U>^V llj ■ a ‘i A 1 ~T 1 4.J^L_uj aL_i_A Laj t,Jjal£LILj 

LjLi^j^l Lcll^ <~Mii aI Jl^ 1 ^ A ^Si\ ALaL&JI aL^JlBJI JL^Ij_ 4 A-C.1 i 1 ^ 

^ .... Ml I ^ , < .... ^ A A jtt-wjH .^ti " .,< A CT^ ^ i4_L^^ibVI ^ ^ 

A A..V V"u,a,U A^wLBJI Lt^Ij * Luajl 4 J m>V| ja. X-fariU-Jl 

i-lUj Lo^ AjlajuJI *‘^'1 Aj^j.>JI 

.tl I- 4 J (J-^^ lA^l^JI BJUJL>» (J^- 1 -u ‘~*JJ 

1 JL^I >. (j-A^ . i ^‘lA V "< I »l A J a ) A _i niULl Cj^ a ^ j 4 ^ CT^ ^ 

jLiJl ^jl Lajj . ^ J A "i T1 a jlil BTl > AjjL^-uJi A_j^-j.>J1 i“iV .>^ B!1 t B . ^ Ti 
jlJkJI t ^ ^ I ^cu-Ij Aj^^^ jjLl^x ^jx ' ....B^tl 

ijxl^Lll j • .".Bt 1 »>> 11 jL_iJ1 Ijl^ _sc-j_ul ^L-SLaVL) ^l—d IjJ i j^^jlj-j.L^I 



^■St.iiaII ^ ijAIaIj^ liJL 


4^LlaJ1 jjl cn ^ la.lj ^1 t—f V LLA . »Lj_^ !I ^\— ^ 

(__j_4.uSSm jLJiJl d U>. -1^ * 4^11^1 J j |4X.J (jr^ Ju-lI ((SjJlaTiU 

.Aj^^i^«JI Cj^>LuaAii f^jja 

jlj-Il jj^ 4_^LlaJi 4 -^LiI 1 4 t j i«^I 1 (_yA «l_uL ^1 

|>l..vV"j.gl (JjjJa ^LSIl (jjjQ *4 iijii^!l i>jjb jjS"»"n W^Lll 

0^3 Rape) L-aAjI ^ I, a ^ U1 jjj jf .p 1. ..11 

IlX^] Luaj! ^I^SLII BjJlj p.V Viju") La JL^ 3jjJJL t 
IjLA 5^ j 4 ~i a 4 j A AI Lj^-i^l iJj^ ij^ 4 -u£[j^^V 1 3jL^eJm CjLVjJI Lat 
L7^ Cj^L^LAoJI \ JlAJJ 14 j t jjJ^I ^jLA>a 

pi vV'n i^U (JjL^ cr^ '*J o' ^J^' Lr^ 0^^ 

1 jLA ^L_1 j^ 4»j>.l_iJ.l tZjljj_AJI O' tLf>‘>»^LJLLj3 i' jla ^3 (Jj * *"** 

o' ( 3 ^ 0 "^ > < 1 I ti" 'Jl^J tSjbJLC. ljL-i-o^ JjjJLSC^ (JjjjJI 

4_<ijL5 5jLo J'*■>■" (J-*^ (jr^! ‘^i-^'>I' ^j-4^' i^JJL:^ O^ 

iSj J ^■ 1 ^' ^ o' 0 ~^ 0 ^—^ '^1 ^J iL^^lju 

(^La_d 'Jl^ Lujjj-b 3 .* J 0^ i < < n~i^ II ^1 u-djLftoIl 

Ijl^ 4_31 t't.l 1 Luiisjl L^LLl cOjL^ 33 -j^j to^<^LLI ■ Ll^w. 

.^jO-lLll 1^1 V i ^ A I llj J^C-l 

Uf^J • 4^ j ■>> jlj_A 4 1 fii’i^l 3jLa Jj_st£LIl^ 

(jIdLLjo iJJLLAj 1 pL_3JLl j^Lx-uJl j—se-u 0 -^ 'a-^ll J .>>■»■"'. . ..J Lj^ji 
4^1^1 V“mi1 .(^^jJlII ijL^ i utl 1 11 n4 p. !■>"< < ii" piLiJl 0-® ' 

L-Jajj ^ l»Ai i|j_i^j^1 d J1V- ^ 3^1—4^ 4.unJl_>> 3 jL4-^ 

CjLaj^' J t i (J^lj_Jl 1^ J I^ t it! Ji-il Jj.jt£Lll O^J .4-^lJaJl 

jLa-wjI L^ 

pjjL-dj 3jjLi) 4j^_^_?w. 3jL^ -wil ^1 ^lU". J 0^ '^!j 

o' (jj^ 5L_fl i4_^LIialI 3 jJ 3'.' (jr^! 4 -j:kL>J 1 jL_fc*i 3^ j i^ 4 4 a 1 a 

0-^ •0'-^^ 'juft 4 >,l4 aV' 3j^' 4^LLjJ' Cjjj^' pIjiV-ILutl 

^Jlc. j 33"^ 0^ 4_SL^J' o' ^3^^ ^ '^3 ‘ 

0\.trt^t i ' J ^ ' 1 ^IjLlI! I 0^J (3^ * ‘ ‘‘■•■^'d 4.^i3^JL' lIjIj LlI! ' o-^ 0^^**^ 

3 ‘‘^*■^.13 ulULi-u^ t* 11 i.uj o' d. 3 ^ 
































^Jt Ai 4^^ ><11 J Ji ^ .' * (J^*^-^ (J-^ <^lJiaJi 4 j 4*> 
Ldj «JlA i"I1 ^ L7^ * 


t I i 


f:jJL 1 ^ ^ ^ J ujljU: j1 4ijL4^l 4^^j^^jjJu^i 

JL^jlj jljJll ^JL^ 4 jn i"ij 4.*ij 4^ i^jja t4ilr. (ji t ~ij_< <> 4i.illj jl 3^111 4 >JlA Cr^ 

jl 4 -^^j^JijJl.j^I 'isjl . I ^ ,jlr. ol^ I ,^ui" n (J^il 1 

CjL^LajJI JLAJ ^ (jySj .4^JLit.x.uLll 4j,fS".n oLoLqjlII ^_jAg. ^IjUJI 

^1^1 (jr^ a tL> Jt3 CjjI£^ tjjj (^jJ iJSjL^JLjo (Jltjjt-al ^Jj t \j-t-u 

JJL_1-«D ,jj3t_l (^jJI (j^j -(jVl ^ ^-:i-^i>-^ J-«Lju-4 

J^Lc J 4.0^ cZj-IJLjJLi Li_& IjJ 4 J J ~llL) ^ 4 .iJu 44_l£L 4- (jjL TnJI 

3jjUi 4 _L^IjJ 4^jJL-^J1 ^ • ;JJ ^ ^ ^ .vn" AJ 

^ ig J ■“■ 4ijL^ 1. 1J i>> ii^L^^t cL-3j^^.1^1 

LT^l i4_uliLl1 4-ajjJ:nJI Lai L7^ >—djLalJLl J[^JlIL] 

^j.4.^ JJ .4-^L^1I L^jIj Ij V «a 4 J_^jiJ SjLjO ^ ^ i^ » 4 I I 4 Ii:»j CA-^ 3j' ^ I n > 


(j^ 4>j_a-^ I 1 C7^ iJj '^■t 1 J_ijstJ 4jI 44 _jjnLj *tlA-^JJ ^ j I 5j-j-* 

3«. J—^ ^ ^ ^ ^ ^ Lj 4 Cj iJj LljJ I Ajja l£J I 4.^ UnJ I 


4^ ^><11 jl^l i^jj^ ^ ...tl 3 jLxj ^jLajO CjIjIj mil (JjjLiIiJ 

~*3 J * “^' ^1 4Hi 4j^^ ^ L^j-^ cr^ lJi2^ .(JjLu 

^ j'^ ‘^ .^*11 1 *» d _L^j li^l -3^ j tl djLLI ^ 

. ^ ‘ >• A 4j^a^ BjLa * ( 3 ^ -1 to ^ «ti J l V ^ ^ ^Lo^j ‘“*3 JJ* 

lLU^j 4jj.j.:>JI 3jl-li .Tfc—n 4_3j^-ld ^ 4 " *' L ^~^3 

4^1jVI 4^"i ■>! t L^ li^lj Cj ^3 .4.414iLLa J t 141 )j 4.^L^ lIjLj_4S1j ■ t^3;\ 1 

J- .‘~* (jj-^ CjL-tiu La 1 jl ji J^jJI _5 L>^ ij Mj"i 3"ill 

CJ Lj^^j)i,t,^"|j I jj)lnj 4 41J t I I n J1 44.,3 j^^JclI 1 ^JlJb g.,^J.Ll..4.*4 (jl 

4_3jjJcaJI dJLfk ^1 tl La Ijjj .4_3j^^.L3Jt ^Jlj^ ■L~t 4_^j)^.jJ^1 ^JIjIjulLIj 

LT^! 'I* * (jr^'i-^ O^VW j j)i»^> 11 (y® " ■ ** * ^L_»_a 

. Cj jL-eol^t 1JL>- Liil^Iu-ull J[3^-J^l^ L,>d>^^ tj^ ^LLi 0 * 

iSjjLjfc“.U 5_^l_LoJJ j. i^ 44 j^-j.>JI 3jL 1I ^IjL^t-ILul ^JL-u 

fiJJt (j^ i 4.j^ 1 4 J ^LlJl ^j^ ^ ".W 4^J VJl 3 • 4J i ^ 3U/A 

d al toll j \ 4 ^ 4_j^.j_>iJi 3^LJLl Jjc-Li-hL^ . Lj^L (JSLj ' t-.-%^ ‘"tljj 4^“tl 



^ ■ iiT 111 it I I .".I. 6iAlJlJ^ jjJI 


t ‘ ^Llj ^ . ij A »"\1 L7^ t—<j>-JijiLa j^\ 3jjL.%2il 

jIjVL^ 4^Li1I cjIjLjSJL) ^1 V ^^ ■ ■■ ^ijl (J^^ 

4ji^^JjJ1 “t "fc-lj jJljlJL^ .t^ljl i ^1 ^Jub 

Laj ij\ I—CjLSL^I 4 j 111 CjI jUtU i^jL^j 

Laj 4^! 1 jI^Lj 4jjlj^ Lh^ u>-Luaj 

^L.i!uj pLLlC^ ji.j..iitJJ ^-4-..^" V IjJb 

,4Jj_J_>J 1 djLLI (j.^ 4 -l^^ ^"i ml (J^^U jjLlJIj 4 fl d ->U JuLaJI 

5jl 4U L.d!i£JLl jkljL^blLuVl 4 jj ill g-jl "ill 4—d-j.^—>JI aj^ 

-1 jf 4_La_j_>J 1^ j JL->J 1 JLI J^-ii 3^ U ^ ^ ^ 3~^ ^ L^ * * ‘^3 ' 4^J)-J—1 

dJL^ JL^VI 


(Geothermic) «#0jXl sUsi 4 m«UI i jI^I i/t immiik) UIUI 

iL^Luj 4-1^^I 4.1^L> <t j 1^ 3jIj.^Lj ^LdljVl (J^ <uj 

3j t ^ V" I iij i ^ i.^iJ I f^jji I ^ * ■^‘ ^ I Lu^ ^ ,i V"i 111 j V 


I 3 jjLiJ 1 d I i 3 ^ j * ^ I ^ ‘ ^ ^ j^ ^ ^^ 

^ j ^1_3jjVl <LJ^1 (till dL^I t.^jk_u3 (3-1-^ 4_j-Ji_i 

^a Ij 1 L->(I 4_^\_IaJ| i A . .■“. <1 ^j_s^ d i-^l ... tl dL^I dJL_A 0^3 

4-C.3 d a 3 I 1 <> » d ^ d 4 .a3JlJlJ 3 a 4 ^ 1 ,"u ^jLJtJ ^ 


U1 


ij-d idi jll dJL* ' ^ (_^j.La_iJ (_yJ-ll lO— 

JL^^ CT^ CJ^J^ Liijj.^e_jJ dl—^l dJLj^ (jx. (^ 3 ^ JlTiJI I j 1 V ill a1 J V l.faiJ 


(_pDjVl 4 1 I n “l*\ 11 3jlj-,>Jl j-J-JJLJ Lj^ ! t JI J *t 11 

t„, i ,t iij V 1 tti.)j-i"^ 3 g i3ji,,l Tt "ill 4-al U11 lj,,iii.^ d 

4^ij L^J 4_iACJi L ,^,7i, A,j^ ^ l4)Lf.d 

JuLJ jj J t II ^j^-irfl I_5ljjj_._ul i^Lb . I J>tj 1 ijlajVl I—3j-^ 4_Jt^lj i^j->l 

dL^I ^Jl glj-jjJI jJlajj .dl^l dJUb ^3^j>JLi J_j_a:>Jl t(jijud ^j-dj 

(JIa LaLc. ^j^.< g c. (3^k_d Jj .3(1 ljufe J 3 ^ ‘ • ‘^^3 ^ a i-^i 

^j-ll 3jg^^Jl ^Juj2 t4_i_LQjJ1 3J. ~ ^ 11 ^jL^ juu .a_j ^Vl i_3jij-Li]l 

(J^ (_yjj J In" M (jl jLi-uJ^l ijjJl j-joVI i^jVl ^ 3 ^ ij-d 

• LibJLAd 1 I 1 J i I.. t 
































JJAC 


JlI ^ I «■ t^ ^lJjL^ ‘‘' ^^ 0^ t -j-j fl ilJ 1 4 ^IntJI L^ 1^ !■:*> ^ ^ 

4ji^Luiji ^L^i t, ij rtn!! 4 ^Lc. 3^L^ <L^^ 4 til 

Q—c. (j( (_^j Ljjfc Sjl tiVl j i Ij t— 4J^l-SJl 


^ ‘ ‘ -^ « «11 C-Il 


4_djL^>e^ ^ L^J ^t gjli ^ I **■“ ■ ■■‘* J.^.^IJ 

jLVLj ftjJll ^ < ii-a- * I lill i^jj^ I LLa (j-« * (^ jl 4^1 jjl^m 

J-^ jLl4 C ■ < iLdjLi^ ^ ^ ^ ^j--^"--^1 aj.^J 1 

4.j_ij L^ V,i>» (,^^1 dL^l (J-^ 

^-uai! CjijI 4 i^LoSUt 4 j 4 LxJ t-V i u Jl 3 J-?u Jji^^i-Jl 

iljLi^j^IlJI ^J^jLiL^J jI t^jlIaJLI 4-ldJuJI ."tic . ."■ Aj 1 ♦“! 

■ ti jljllI 3jJ^I 


Ulkll 

^i^U 13" I tiU ^l.lir'iitjVi ^"i-Tr-j I 4 ^l4 OjI£^ 

jjLi^caJLl Jt^jJA- -^Lg* CVI i4^U^Li ^ ' ■■ j ^ . a \ i " 11 

^ I ^ j ^ t^JLfcu ^ ^JlJI ^ 1 (I JlA • 11 1^ ^ ^ ^ ^ ^ ^ O “J 

Lo ^4^*0 -i Mil L^L^ rt4 1 3jjL%XLi ^l^JI jJlJl^jA 

(^L^l 3j^ ipLIt 3j-^ ^ ■ '-'tl I j^Vt jjb .^laLUJI fjji 4^L!l.sej 

.^LtJl <L:vl‘i»j La l-BI t i^t JUuiJ Jj ‘ • ■• 

4£j_LtJl cjIj-J1_4^L_^ ^^UlII j^U 3jij_2»JI 4_i_j>.lj 

4_BUail (J.4—^L-sJI Juji^^ <Lj 1 l^^LJlII 

.^jL^i ^- ciiii ^ ‘'' 

l_3jIS[j (_^-Lc 4ijL^I CjUL^LaVI * jg * ^ 1 . ...H ^1 A"iVl 

t^j^JJJ 3,4^' L 4 J ^ ^LLa ^L^lj ^U^ij j^»3j La>> 

4 t ml i^iTl CjL^I mil jIjJLI ^ ^j 

^ji-)lj_3Jl ^1 1 aAjjJu ^Ljlju 2 lJu (4-^L^j| ^JLA (Jj—i^_?eJJ i 

^jiA Jj( ^jJLl ^tioij Iiij .3jj j . ff" 4 ^ 4 !^ J^! CT^ l 5>^ (J^ (JT-^ 4 4^a- ‘ill 

(^y-AJ ij^^\ 4jal ‘i^ I ^jl aJJb Mil Loi^ i3jL^ 3^^ L7^ JjjLJ>Ji 

<J JjlZlJI ^ 3jJA V j-^ ‘ * V ■ ^* ■...fl JjJl^hJI ^JlA (J-^ 


3l J lL> 4i (j\j jl" Vj ^jl .’x^t. i^. (_y^ ■ "ij-u ii AjI • LfJL>" 



j .Si ...i'll CiLUalo ^ ijitilalj 6JIUU ^9j^l 


I ^ .^"Tl 4.^L^1 i^LLlU t rt j"i.^J1 lLI^ 1 L?*^ 

‘ (j^■»■ **1 n (ji-^ ‘ 11 Ijl^ .4_i^_ji dU 'a 1 ^11 .~ti .lUt* A 

LLI Jj n ‘^* '*■ Ijl^ JjI ^ ^ .i.1,1 ,J.3e_j V A s.L -^ "ill 4_fiLL^I 

<■ j) •> i 1 4^L^JI ^Jj f^Tl 

( Lljt • L^-A.1^ L;7^^ 4 *t J 111 udJ j L«U i5l J ■»'il Cj'^Lpc.^ 

: i i...^1 ? jt_4aJ ^J^ i d • j V SjJufcJLd jjLxdsus 5 '^IL'tl J^.Xia»>Jl 
^ Ijj 1 4^LuJ. 1 ^t V1 .((S' L^^'L^JLi.uL t ^i^"X i.., 1 ^TI 4-l^4-^ » 

j^jJl j-^Vi (jl-^ i(_yi*JLI IJl.^ 14 « < u Uu Jljj ^ djuk j 4 ill JJJl^ lA^J I 
«« 

t_£^^.j|j V 4 _^Ij ^ '^ ~ ‘ i^t ^Jb 4_a_3 ^^ (Jj** " » 

.3jJl%^I ^LlaJI •" ' 

p^ 11 I ■"■! ^ '^'■ 4 ..1'I 4—L.U1 iSLlI d aIL- i tl 

d .Ui 4 i^JIaJI «LvL^ ‘■“I ^ISLaVI ^ Lla^IbI ^L^JI ‘ 

L^LL! 4^L^ jluJ 4 j Iti 4 <m II 3jlj.^^Ji Jt "i Iiij ^1 ^jJLI jljt 
^♦ ~ I... A t(TWh) 4_c.I_i-u1^ jl jI^ 0 • * LJL^*. 4_jLJl_iJl -tl ^1 i~TI 

tiSm ^11~ J^Li_j_i_ol 4^jj ^j-4 I I'l ^1,\ if. 

,>.tt VI pl^V 4^LIV1 ^^^aJaljVl ^J-Adfcjo i^ya ^Lll ^ , 0 
^1 ^ ij III11 dj-A i^j-u <—. 4 j (II A Mill dj 1^1 

4jLIi '\ L7^ Jj T^"i t u~l (-.al^Vij tjjUl tjt (jr^l J-x—t^ 

0 i^- ^ 4_jU»3t2j| j^ll 4 'K Jjlj i 4^LXV| (_;,_LialjVl >Vi 34 

,_yl£. (JIIA iMi 3^ ^ t I l i^'^ ^jLSLaVIj jl dlj-A Vj .4 —jUI 

JCl J jg^lj ^j_3J1^ ^JL.4JJ d -^H L-\\ ,..11 ^ ^ d . ...‘t 

t~il ^ '^-Ij ^1 dJL^ < ii^ I ^l^LoVL ^1 i f I ' d ^1 ~ "»■ "II 

La^ cZj|jLj.j.iJI 4 .j^i2l.juMhI 1 ^^LaVI c-aj).3..i^ Lr^ jf 14—t.i5Lt.*i JI 4.^Vl 

* t-j-i ^ ^ d i L j."i 

.^L^l d ^ ^1^*“ cjIjLSLaI iLuajI L^LLl i^L^I 3^ l^j^ j 

Cy^ AJ.JW JlJ^ L^^jLc: (jt^ Jl>-Lj (ji jjl li^ll tj* (jr^ 

jjLl^JLI d a 1 ■ ..-a ^1 ^jb ^liol^l ^.^qVI o^'L^I L^^La^o (^^aJI 4-^LI^I 

Qji .jJla^JLI Ij.^ 1^ ... ^_p3jVi d ,.. A * iiAj*" d J i!l 

^L^l 3_^ ^ I. u u 1 /..H ^ ‘^ ^I^LaI ' * ^ ^ d 1 I *1 




























jjA£ 6 kjl^ 


4 J-dLSLll I ^^LjI-I-i-ijI ^ I i I JJt (_^| cJl-jual . tl jLj^I - t j ~ I 

1 h. i A ^ i t ^ 1 1 u 4 0 *1 iij I i I IA * L^ 3 ^ ^ ^ ^ Lt^ tJ ^ lJ^ 3 ^ ^ 0~^ ^ 

LfcJujL)j {^3 CjljLttJtJl 4_^Ju I 4^-a ^ 33 "^ t /11 j ^jt (j^«-CJ jJu^iil 

.^lL^LuJI ^L^L) 


Lu j. i iCjULS^QVlj CjLaI jLibJLuVl a.1^ ^ j n C 7 ^ 

i^LjjLdoaj ^ ■ ‘^' 33 '“-* (J? (4^L^I j^Li.i_uJI 

- ^ ^UaJl jjLla^ 4.J.4-^! 

l 1 >^ ( 3 ^l^-u ^1 t<La]lL>tJLI cL^iL^JI j \1 a ^ j ^ AI ^y^J ^ *j' ^ 

^ I 4 i^^_jJijLj i'_j» jlI 1 ^I jl^ I<tSC»i ^juLhrt!I ^L^iJI 

^ ^ A ^ ^ ^ jj^ La£ld *jJ~ IU t^j 3 ^ 

<i 4 . I JuA * L^L->^ I \ ^ 1 ^ ftl d ^ A ^ Cr^ p 

L^jjl^ (1)-^ (J^ tJ' ^ * 'Q "^ ‘ "3 ' 

j ^ ^ I jLiT <^iJjb 3 - ■ ^ A ^ 3 ^.^ ^ j ^ 3 .* 3 '*>- (^VI ^ 

3 J 3 . ^ 3 -^ t t 3 ^ \mU ■ ) 31 jljw 13 J 1 1 ^V I ^ ^-^1 ^ I 

1 cIjI 3 1—4-JlJI 3 II 4__i-3JLjJ ^ug i^i!l 4_a-i!ul '^^ ■ ^3 ^ 333 ^ L 7 ^ *“ ' "' 

^1 VI . 3 ^^ l)^ ^ 3 ^ ^ * (.^^ 3 ^ t 3 ^ * Ij^ '' '■ ' ^ *“ ‘ ■■V' ^jl£L<aVLi ^iSli 

I 1 ^Ljl^_u I ^^ 3 ^^ 1 Ljj5Lj j ^ ^3 I ^ . i A 

tfjJLlib 1 Ir ^3 jl.: 3.^JI ^3*^'^* ^3^3^-^^ 4_j^a-^ c3p3 M 1j^-J <iI1 4 

4_>^l_i-u_4a 4 j (■u.g.t^J 1 djl^-^iJl ij^ ~t 'aij ^ 


L^.^Lul 4 j^4^ ^I *“ 3 ^ L^ *^ 3 -?-* ^^Vl 4 .j^4^ iS3^ "‘~ *^d 3 ~^ 3 ^ 
: Lu3j1 ^^LoJI 3 .se-lil art j 11 ^juft ^ 3 ^ 3 ^ .•"11 3^£L4-)3 .|A 3 -^I ljL>>l 3 

5jL>.l3JI 3-^1 -^ 3 -?^ ^3^3“^^ 4 . 34 ^ Cr^ tj3^ ^3^^ 

Sjl^—^Jl 33 "~ ^■‘‘* ^ 3 "- 4 -^' 3 -a i(jjjL-i.ttSi ila-aill 3 LJT 3.4 

JL>>I 3 JI (J 3 ^ 3 ^ ^ t^ 3 ^ 3 -^ * * 3 ^,‘" 4 ^ A 4^ 


. tl*k 4 4 I3X4 * ^jLujJ 4 j>»L^I ^Ju^ 3-4 

4313-^1 4 _i.j uLlJLl (J ■ ■ ■■ ^1 ^L^Iul 3!"^ i Llld 3^ 3.‘"‘ ^-^^3 

3^41 V ^Jj I_^LLl l 5-^34 3' 3^^ iSjJL-Se-lJLl 4—^LLaJl jjL-ua_4 3 ^ 

33^^ * ' "^) ^ 3 ^ ^ f^3^ ^ LT^ (- 1 ^ 3 ^ 33 ^ ^ ct^ ^ 3 ^^ ' ^ I uil ^i^^-i_u 1 

^ jJj-j^j 3 ^' 4313—>JI 3 -^ ^1 4 uVl S-il^ J^L>. 3^0 Y3-fJl S&^ 





J.St... all .-.l.lh-.ft ^ j ijifi'dJiUb -^9jUI ^1^ 


\-^ ijLll ^ ^JLJ 1 * (_yjj L1 jLjJijl ^Ljj] (3i-J-*-U 

' jl^IjJI I'O ^ , V^ i LJ1__>. jljLljj jjb 

J-5C_} ^jl-*JI jIjALj lIjIjI 4 • n_g lu ^11 4 _J^jL>JI jjljjL.^1 

LjJ\l A A [jl£LaV1 ^1 IjLft j t j I 3^Ld£Lj^ 

(,],r\jtj jL->>L) ^1 1 1 ,»1 11-> f^yLc.^ . LjJLjx 1—uLLI 4.5ILl4u-,*,u'> L-4 t Ji i-nt c^l 

.^Ia.^JJt 4,-i.,wi'l 1.11 iig "a oil fjl jL^-TiX.^I 

jIjlj^ tU>^i-l 1 L_*tM.uI si aVI BjjLii L^Lll iIjl^ 

uj)^ j "' ^ ‘^ j ^^^ o3j _‘^1 ^^^ ^ ^Lii ^_y^ y * ^1 n 

a I ... j!l ij - ^ j *t>11 jlaLlI ^<I^~ ^I I a \\ i^~al ^iSLa^Lj 

^Ljjjjl Lc-« L^^bLsjl I^ til 11 ^jlSLa'^Li O' L3-^ s-^ ^ t g- ^ 

^j-a i(TWh) 4 _C.Li_u/Jsd1j jl j\a 0 * i ' jLuaj_3l * l_ajL<jj 

j(Sland-by) 




1 JL 


JjLUl SfrLa^ jJLS’I i^Ljj-4^ 53 ^ >l ^Ijiit. 

I ^ f a jj^-i-a j >i~ * tj^-j-La Y * 1 jj>- i-l) * J-->^ 

jj ■■ ■" '“dl 4_ft_jLl 1 l_ij^ aJL>>1^ 

^jlSLl t L_*jj—a 1^ " a Y • ^1 tl 4_j>^L_(-u_a (JjLl-Ll ajufc jj-a Jj-Lo ^ 


. U> /»« jl a • . Y 1 La lII^L^Iu-uI fj-C. I 

^-1-p 4_>^ Ljlx (jylc. 4_i t tL-a-JuJ 1 5j 1 jJtJJ j ^ 

si " al jj\^_a'i/Lj (jlSL! idL^I V t >0 ^j-a JL_>.1^ (J^ ^^ 

^jLSLa^Lj ^j] t 1 JJt (■ a 1 . _Jl _i-1 (_|j_a^^ (jj—jLa * . * V 

4_^L_4-u/J ol^ jl _ila Y * ^1 i“i ^_^Ljj-_^SLJI jLjJjJI 4 j a ^ Jj—t-a-jJl 

jLLat ^ • jJJ 4-j^l . 1 1 a i >s i tj-a(TWh) 

oSLL^IL^I .^UjLc 4laLc. 4 i5k,„i„j,ij jjja 4 ju^^ 

I i ■ ^ ^ jLik L I 4 ^ * * lJ*^ 3 ^3^ ^ Cy^ ^ JI ^JI i 

4 !^ ljuk . LI ^ Ul^ a Cl ^~ ... 1 La t ^ . U> ^ ‘JI 

44-JL^JJi ^11 ^J^ 4(^jj "1 1II LajI Dj^^jJLI cj 1 jItjJ \ L)i ^ LJ 

j| ^ I jll_^ I ^ ~ ■ ^ J ^JlJI ■ L itl ^ "i 1“ si “. a1 

a j L .4 *, 11 4-^L^JI ^ ' “ ‘.* 3jJL^c-lJLi 4^L^JI I j Ij iC" I ',, U>• "j . ^ 

. I ^ ir ^.i V" 4 . 41 











































V 

^j.jii-4 3^^ . ..>^\\ Y * * * ^Lc “v -" 4 ^LuXI 

‘ '^Vi ^l3JI ijl LgJ^ oJ^ jjj» ' ',' ^ ^. ... ^ .tn 

.T* »«j 3jJ^I ^ OLij tll |^*?^ 


‘ 33.4^^ I ^LwLuuQ ! 4 _‘-M _>. ; 

(jKiiiH jjuu ^jL3ja; j 1 ^ t“. . .v^'t 1 

J£J J^) 4jiiig lull 5jljj>Jl : 

, (o^'_5JS ) * ‘ ^ * ' * f ^ ! 

^4ju^ 1 jLl-o^l ; 


ajjjji 


Y^ ; 

Y^ ; 

' ."^o' 

L^l 

■\ 

n,Y 

Y,A^ : 

i 


n‘ 

v,o: 


l^U! 

A 


• ,YV 


V 

Y,A 

• .y: 

LijjLgj jJI 

Y: 

1 

, Y 

•, u 

ljuJjjt 

^w. 

' .V; 

•, w 

JU j < II 11 

1 

« 

^ ,t: 

• , -Y 

1 J^ilB 

Y^ 


• ,Yo ^ 

t 1 ■ .■! 1 

^ . 6 

YY ; 


• ,YY 


yy; 

1 

* ,0' 

• ,Yv; 

UUajl 

^ ^ : 

• ,y: 

* , ^0 , 

lit! L-s 

YYi 

• -Y 

• . -Y 

\ 

\£u^ 

W; 

• J 

.- . 4- 


Y* ■ 


' 

j 



















JiMf |0fM«il ^ * jUaJt JiJ^ 

^ cIjIjI.j_uiJ 1 Vj Ljl£^ 3jLj.t^lj ■ ^ 

4_i_JLtJI ^ 1 ^iULIj ,id jU.A't 1 cLc.^ ^I f .Lij j-I L>^ 

(J-3-U1 j^LLa^ ^ ~i itil i^j-^ tU3(ll (j-jo 




JjLlII ^LLafl <-i.i3L>. ^1 j~ jJjLjlIII^ 4j-AjaJl 4 nbu/a fLwa-C^l 

^j>i,a.)j -Lill_^".i.ll tU3/!i 1 ^ 1 ^ V* 

jjLi-^ .J^jJI ^1 '■■" 3jLa^ '■^^ji^ ^ iljuft jJalll 

1 IjL^ ^ 11^11 jUlIIj J? 4^Lj^^..^£LI1 3^^-3JIj TT *111 lZjIjI J I nil 

(JiJjl ^Lla-fl jjJaj L ‘ur^' ' ~ l 3' ^ f 11 I jLjk L7^ 4.1 a1 ^ 

^j-4 |«JLjlJI A ^ ^ 4 llUj Loj tCji-L-uoljJLlj 

j • ■ ■■ « L7^ ^L^^-uiJ V Jl^ n. 4 I y ^ *4 3 i 

3 ~ t l~j1jL_i 4_£.IJju 3 t iJn II JuljJiJ 4 i 'fc.lj . LjJojI 

4^j ilj (.ijljLc «.^jLuj Loj6 

^ ff I 4VI (j t *.*l.Ju 4_4-t ^_^uj 1^ • i >.i j ) 11^( Lii J-jj-fl 

LliljL-sJI djj t xjl ^ ‘ ■ ■ * 4-j.^Lj i^jja Cj^L-j^I^Ij (3^-lil 

JLs-Jl ^Ij ^ d '"JJ • J-udI_ 5 (jlj^j-Lajj ii^j-^\ 4 j '%.Ij 4_j_j_^ 

|alj-jcj-L^Vl ^Li!l j_yjj_iJi Li^jj-cj (_j-La_>. ^LiJI j^^Lj »I 3*41 ^jl (^-l^ 
i^LlII 4^l3li dJ jI^Lj ^jL 3^ 4d j—^ djlj-uAI L-dai)£LJI 

4^JL^ L^ 4_1^^1 4—i“4l .1 U~ -fl 


‘ «>■» I 4 


l^Lxii 4^1 jl i n U f_^^^LlIiJl (JT^ ' ^l-^l <Lc.l 4 

“t dj 4ji 45 jljJl_:v ^5-^^ ^^—i-ts J^ ■> "ill 5L-t-tDl (j^jJL-dj 

Ijub (jd J 4II e_^l Jjl .wLa-illl t V “ ml ij^ 3jl j miH 

\jjtt ^_yitJs .dJjLJSc^I 4-aLlta.U ^aljLit-l^l J^^.:3cJiJ l.,d.<.jjw 4 4„U.5,,4 tci)..L^li 

tdjJLiil JuljJlJLl ill dx4 ±"!1 |^^yaiit_jJI ^iSLaVI ^lI^S a jtl 

cH® ^^lii OljLiJl ^ 1 > 1 11 t4a^Lj jj-X 

4..^l^1 LbJij.^_:>- ■ j V1 I’tlj i...!! .j"..a"^ JL^ •JIjIjLj.iuJI 4_C.LLl<o 

‘3jL-*jaJl tIjIjLiJi j^>-dJ CjL^^;_5t_dj (jr^! 

4 1 ^ j ^ ^^Jcalll (jJLX-i (jl—^ id'*- ^ ^ (Jlj^ ^ 4 _^LaJI 3jj_a^aJI jl 

. JL^Ij (J^ jJjrtjJI IJLA j-il^ U't I 11 1 































' ^ dL>^ oIjLj.4^1 4^Lu^ LL^ j-ij^ Lulr. 

.4^Lj.^SD1 ’>•“ 11 3jL^.i-uJI 1 a U j JL^ CjjI£ 

L^Jj Ji^ I' oIjLj-^I IjL^ O^ ^ IJLlII 

4K mi a . 5-^, t ■> "i II 4-ill^Jl j nI ^ ^'i II -jr " < »1 L7^ Ij^Ui 

LdjLc <*iK in CjIjI j I iili (tljl^^LLaiJ ^^l <UjLi^-^SL 11 iSLLaJl 

jl oljLj..AaJl <L£.l.i4^ ^U"..." ^ (^Vl ^-"-■^-^ .udj.->JLI IjufSn j-jj 03-^ 

(lju-A .4_dKL)1 j Vj) <i ^ 4j i i j Lxxldj-A lull I Juft 

U 1 Ila ct^! j—i —^ lP^-> (^ '^j 

J^-L>. ^^jja 4-^j ■!r*l,l [J-ajJl 4In i<iij 1 i n i V 4_j^lj (j-« .jjJaill 

iiUI^ ' ^ d J1—t "l 11 3 jLj i <1 !i I^j£. 4j ^LTlJIJ 4 J Lr^^i^iTI 

^jub kixjL^j -‘^ 5^ J 4 cjLai iii a iljLrv ^«^B.^iJI 3j jt ir^ 

.3gLrt^ ^ cij*^ Cy^ xj"^" cjljL^.j^i 4 ^Lxx(3 jl^ ^J^LJuJLI 

4jl ^JL-SlJI (_yjj ^1 J I *i.!l Ijl4) j.^ i1i-t (jl JjJJ 

4_c.LLi-d ^ Ij (Brennstoffzelle, fuel cell) ^LaJl 

ilL {^j-^ *L^i ^jL^-d »>^ljlj<tJI 

Sjl I 4j^l_jLll 4_j1.^I_^ ■ M . ^ “ ... a u ' ‘ * J 111 

(jijvjij. ^ J ^ jl J "til JlJjj J A J ^ - j_yjljj_^_^ 4-^1 U IT 

i4_jJ_4_jlJ 1 ^jub 3 ^ J'" L?"^ 1 ^ 1 ^ hthi^jVij 

4Jx. i^\j V' i.iVl ^LUl (Elektrolyse) ^OL Jjl'»~ll (j..i<r 

iiJJj '3^ 4XaLjk!l 4_j1.^I ^tj .(Kn3llg^s) j.j3e.^l jLJlJI 

4_Lal£Lll 4-^l^JI 3^ ‘^ 4.^ic.L-dj t3jjL^ j 1 * 3-^ 

^JLJb J-J^-^lJl 4 jlftT . 3 V i|^j_iw| 4_j_>.Lj jL^ (_yjj uy^Jt^' 

Cj 1^.ju.u j3j-^ *^^3 *4jLxla CiljLc iLiLiml ,3£. J it 1 n" V 

i jJL) 4Xa I— 5lII 4 jl I 1 J CT^ ^ ^ « jJLI JL) 

^ (J^LjlII LiJ_^.^JLl 4JjJ < n 4 3J fl ~l j L£j-5t-4 3' 3^! »‘*^11 CxC.1 U" • nl 

4 d J V "i III II ‘“»tjl J ■ ■■ tl 3j^ IjLib 3 .‘ ^ '^13 '3 J 

LiJj-_>JLl 3* ^ Ij-A 3' ^ J I 4_:^j Cj^ 5jj_V '» a CjLbl m a 

J ‘ 4 I J_A i^Lc. ^La J^j 3:J La j-^ jJl iJijjjJLj J-aLtJI 

^jjl ( < I mil d ^ J ^ ffc.tl j^jLjb LlJ 3 v^j .3^L^SLll 3 ^ ^jlAo^I 



■■■nil ^ ^^j£ila 3 j^IkJL ^xl 35 


L^l—>> ^jL^ {jl ^zjIjLj—uJI cjLSj-.>JL ^ ^11 i^iJI j j^^11 ^bju 

^jji ^^ ^ ..." 4.^i.»JI <LLdljLll 4.^1>J1 ^j-j LqLoI-^I 

^jA ^ 3jLi.i_uJI jjuhj ^Lj t3jl j < iiTl lII^ Tr"i t j-a^\ (jXftj jJl3j^ i 1 Jl^I 
.4^.uJ1 LajIjT ■*‘- ■-’^ d A 1j ‘ *^N jg** ‘ “' jLl.:3j^V1 

JjJL_i_jJ IjL-:^ Jnj y J-5CJ i^yl£. ^1 juit-j-i^^U jt-L-aj (jj-a-jj.i j ijl 

4Jl4Ljl 11 (<,ijijjlU,iTl Lj^L 3JI j^^lc «L4 jL 3JI 3jL>.^l cjL^^^_j!k1I 

d (jI^LaI V d 3 ^ ^ ol^ 'sJ^J ‘^^ LT^ 

i4__i_ wjLIII O^L)JLJkJlll 4_jJi^ cJ->>ji 1 _ c 1 j| . d I■ L ji 3 "! 1 A -^ 1,1 ^J-. » “i-l 

4_u j 11) (^jA 4^1-3^ LuajI ^ J ^Jd^' ' dXaLtJI CjI^I ^ i.uJUs 

(—d^jJiJ ^LaLaJI 3jLj_ijuJI dJi^-:w ^| ^ d_43 Jl^ 

'•* ^L^Ji jlJ_^ L^ J ‘^'*' ‘ ‘ “ (_^1 4_3£4^I 

\ "i4d Vj Ju-^l ^ d •j it-tH ij-cuL^ 

.fL^LLsJI i^jA (j\A^ j-^ d“‘ ‘“^ -v *} ^1 ■=* ^ 1 iLijb 

Jl_3C.JLi_uVI d 3jLd 4 j^ fc-io a^j 4 3 i^JI Jl& 

4—jl^i jjJ <^I ^L^LqVI fjV <.iUj <-LxjLi-uj ulL^^—> ij 

jLftJlj «4^j) a '^^1 ^l^jl jjl a • d j . ..I. ..Vt 4^L^I f^A JkjJutJl 

3jJ^l <^ 11^1 ^IjL^eJLujI 0^3 ‘U'^^ ^^3 <_T^ w * - 

^^3 ij-* 3 \ \y''. A j vl ^ 

d .">^ ^ 1 .^"!l 1^^_o«1j 14_Ldi_(j-4.JuJ 1 d • .~.S\ 

i^jL^ djLa ^ ^ * 1 it U ' * jg * .4 jj-j.j>JI 

i^^VI (J:>. 1 ^Lj ja^\ ( 3 - 1 ju jJl3j^ 4.-^Lj .5jJL3t_jJ,l ^LLaJt j^\^laa 

^Lu*^ jJu^a-4 ^» 1 , i *> ~ii.u\ 4j^Ll^.j_ 3V1 dajj-tfiJl i3\i 3~i ^j| ^jJs 4 U ^J-d 

^Lul L-dJlSuJI ^j^siA^ cj\ ilUrii,4 ,‘v^t ><7) ^1 (jLSLo^Lj ijl I 5 jLo 
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